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Computer-created 
animations and 
ispecial effects 
igive PBS viewers 
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Announcing a new 
addition to the family. 


On April 22 
we're going to add 
another dimension to 
Arts & Letters, 


We hope you can join us at 
NCGA in Chicago, April 22~25 


or fax us at 214/661~5429 for your copy of the announcement. 
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GET IT ON TAPE 


SEEING IS BELIEVING 

From computer to video - 

Lyon Lamb's real-time converter 
(RTC) will transform your graphics 
into superior NTSC or PAL video. 
No pixel loss. Enhanced detail. 
Vivid Clarity. Plus you'll enjoy total 
flexibility with automatic lock-up to 
virtually any computer. 

Zoom, pan and scroll capability 
allows the smallest graphic detail 
to become the center of attention. 


WE'LL KNOCK YOUR SOCKS OFF! 


Just call or fax us and we'll send 
you our free demo tape. You'll be 
amazed at how great the RTC 
makes computer graphics look on 
videotape. Call (818) 843-4831 or 
Fax (818) 843-6544 and 

we ll send 
our tape 
anda 
new pair 
of socks. 


LYON 
LANIEB 
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COVER: ‘Drawing of Cylinders,’ 
winner in the Abstract category 
of the Third Annual SuperMac 
PixelPaint Art Competition, was 
i created by Hiroyuki Ogata of 
m@ Tokyo, Japan, on a Macintosh 
running SuperMac Technology's 
(Sunnyvale, CA) PixelPaint 
Professional software. 


FOCUS: Trends in Painting Systems 
34 A Painting Revolution 

Painting software has 
already come a long way in the 
last decade. But some of the 
leading minds in graphics are 
hard at work on new tech- 
niques that promise to dramat- 
ically change the way artists 
and videographers work with 
and perceive painting sys- 
tems—perhaps even the defi- 
nition of a “painting” itself. 
By Barbara Robertson 


The Visible Volume 
This four-part special 
report on volume visualiza- 
tion examines the impact of 
this exciting technology 
on medicine, microscopy, 
earth sciences, and engi- 
neering. Its ability to pro- 
vide a non-invasive, 3D 
peek inside everything from 
the human body to a rocket 
engine is not only leading to 
new insights, but in some 
cases, it’s saving lives. 
By Philip LoPiccolo, Diana 
Phillips Mahoney, Audrey 
Vasilopoulos, & Stephen Porter 


86 Exploring the Cosmos 
When the creators of a 
new, six-part PBS television 
special called The Astrono- 
mers went looking for a way to 
dramatize such cosmic events 
as the big bang and the evolu- 
tion of the solar system, they 
settled on computer anima- 
tion. The result is a series of 
special effects that will dazzle 
as well as inform. 

By Peter Sorensen 
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NEC presents a 


The perfect color monitor for any CAD/CAM application, the 


MultiSyne® 5D monitor gives you razor-sharp detail on a big 20" screen. 


Plus an up-front digital control system which automatically adjusts to 


any frequency from VGA up to 1280 x 1024, non-interlaced, and stores 


size and position for up to 17 display modes. Unlike other large moni- 


Computers and Communications 
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great big monitor. 


tors, the 5D also gives you dynamic beam focusing for a clear edge-to- 


edge screen image, as well as a 2-year parts warranty. It’s all part of what 


separates our great big monitor from the merely good and big. 


For technical information, call 1-800-FONE-NEC. For literature, 


*See dealer tor details 


1-800-826-2255. In Canada, 1-800-268-3997. 


MuitiSync is a registered trademark of NEC Technologies. Inc. © 1990 NEC Technologies, Inc 
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Sneaky Previews 


[3 month in this space, we took to task a notorious band of computer 
vendors that is infamous for announcing new products months or even 
years before they would be completed and available for shipping. The 
offenders were summarily rounded up and publicly chastised for trying 
to dupe the potential buyer into forsaking all other existing products to 
wait for their respective brands of vaporware or dribbleware. 


What some might say was conveniently ignored, however, was the equal- 
ly dubious role that computer magazines and newspapers play in pre- 
announcing new products. Indeed, the press is often as guilty of placing 
more importance on being first to make an announcement rather than 
on considering whether the information has validity to a potential user. 


A quick scan of this past month’s worth of new product coverage in the 
top periodicals reveals that computer publications are often more than 
eager participants in this process. In fact, there were reports of dozens of 
new products that were clearly many months—and many revisions— 
from completion. For example, one story describes how a leading soft- 
ware company is “preparing to announce” a new graphical environment 
that “will obviate the need” for its competition, even though, unidenti- 
fied sources say, “the final product may not arrive until 1992.” 


Stories such as these tend to raise more questions than they answer and 
beg for analysis that goes beyond unsupported speculation from reporters 
and unsubstantiated conjecture from mysterious sources. Moreover, this 
kind of new product coverage has been accused not only of subjugating the 
needs of potential users, but also of unwittingly helping, and indeed encour- 
aging, vendors to dribble out their announcements bit by bit. 


What may be an even greater disservice is the practice of trying to report 
on a pre-announced product while under a non-disclosure agreement. In 
exchange for the earliest and, it is hoped, most accurate technical infor- 
mation available, not to mention the chance of offering an exclusive 
sneak preview on its cover, the conspiring magazine is sworn to secrecy 
about the product. As a result, the vendor is in the enviable position of 
spoon-feeding information to the publication—in some cases, even writ- 
ing the article—and thus, some would argue, exercising a degree of cen- 
sorship and control over the story. 


The computer press is clearly faced with a dilemma familiar to those 
reporting on other fields and events. What compromises does one make 
to deliver the most up-to-date information? Perhaps the answer lies sim- 
ply in exercising good news judgment and a sense of fair play with the 
audience. In an attempt to be as timely as possible without sacrificing 
accuracy, relevance, or objectivity merely to be first with a story, CGW 
accepts pre-announcement product information under non-disclosure 
but, before going to press, seeks out independent sources for commentary 
and first impressions. In this way, we hope to eliminate the sneak from 


the sneak preview. Ly VA o va Y 


Phil LoPiccolo 
Editor 
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_WMithout Alias 
«the Pseudopod would 


Copyright © 1989 Twentieth Century Fox. All rights reserved. Image created by Industrial Light & Magic 
Create a new life form made entirely create your award winning logos, corpo- Metamorphosis, VideoPaint and Video 
of water! Impossible? Not for Lucasfilm’s rate presentations, openings, transitions, Integration, analog and digital, let you 
Industrial Light & Magic and Alias animations and special effects. explore ideas — and new business oppor- 
Animator. Hundreds of leading production tunities—you only dreamed of before. 
The astonishing result was the facilities and corporate Such an easy-to-use, 
Pseudopod from the movie “The Abyss: video departments world- powertul tool in the 
A remarkable cinematic achievement that wide already use Alias hands of your creative 
was awarded the highest honor, an Animator to give them staff can significantly 
Oscar for special effects: the creative edge. improve your bottom 
Not every job is that complex. But the Because Alias Animator line. And now we can 
Same powerful 3D animation system that lets designers do what help you enter the world 
created the Pseudopod can be used to they do best—focus on of 3D animation even 
. the creative task, not On —_/mage created by Compugraph Designs. faster with a hardware 
complex programming. and software leasing program designed 
A completely integrated system for to fit even the tightest budget. 
3D modeling, rendering and animation, For information on how Alias 
Alias Animator puts a stunning array Animator can give you the creative 
a of creative tools at your fingertips. edge, contact an Alias representative in 


Raylracing, Natural Phenomena, your area. 


gar 


Alias ™ 


110 Richmond Street East, A : i A So A Nn e al Te R 
Toronto, Canada M5C |P1 ] a 
Tel (416) 362-918] ® e oe e ° e ® e e e e e é r) e e e @ e oe ° e e e@ e e e e 
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Scientific Tools 


Your article on visualization tool- 
kits, “The New Breed” (January), 
clearly describes the need for easy- 
to-use visualization software. One 
easy-to-use visualization toolkit 
not mentioned, though, is Sun Mi- 
crosystems’ SunVision package. 
Though not specifically an end- 
user package, one of its key goals 
echoes one stated in your article: 
“to make the tools of visualization 
more accessible to scientists and 
engineers who are not necessarily 
programmers.” 

For programmers, SunVision of- 
fers APIs (application program- 
ming interfaces) for image process- 
ing, photo-realistic rendering, and 
user interface design. Scientists 
and engineers who do not wish to 
program can use SunVision’s Open 
Windows-based application proto- 
types for image processing, 3D vol- 
ume rendering, 3D viewing and 
scene editing of geometric data, 
and photo-realistic rendering. 

We refer to these general-pur- 
pose tools as “application proto- 
types” because they can be tailored 
by the user or developer to fit the 


needs of different visualization ap- 
plications. Several of the tools 
come with source code, providing 
models of how to build applications 
using the SunVision APIs. 


Donna McMillan 

Product Marketing Engineer 
Sun Microsystems Inc. 
Research Triangle Park, NC 


Output Option 
I enjoyed the article “Output Op- 
tions for Artists” (January) by Re- 
née LeWinter and Cynthia Baron. 
I found it to be informative, factu- 
al, and a benefit to the artist 
searching for output options. I 
have, however, one complaint. The 
article omitted Megachrome, a 
new process from ReproCad for 
creating large Postscript output. 
Megachrome uses a dielectric 
plotter that employs the four proc- 


ess colors of liquid toner and a pro- 
prietary driver to make prints up 
to 42 inches wide and 12 feet long. 
Output media is either bond or 
mylar. The first print from a Mac 
or PC file costs about $100. Addi- 
tional prints from the same file 
cost about $60. 

Megachrome cannot be guaran- 
teed to be archival. The image can 
be scratched, and we do not yet 
know its long-term susceptibility 
to fading. However, we do know 
that it presents better characteris- 
tics than some of the other output 
options you discussed. 


Robert Blair 
ReproCad 
Lafayette, CA 


We welcome your suggestions, 
comments, and questions. 


Please address letters to: 
Editor 


Computer Graphics World 
One Technology Park Drive 
POB 987 

Westford, MA 01886 

FAX: (508) 692-0525 


More work surface. CADCorner’s surfaces are larger and stronger to accommodate 19” CAD monitors, 
input devices, disc drives, and “‘D”’ sized drawings. More storage. CADCorner has add-on shelves and 


drawer modules for paper storage, software, manuals, and CAD accessories. More flexibility. CADCorner 
starts with a new free-standing corner unit to which you can add modular 

components including reference tables and printer stands. Lower 
price. Workstation configurations and options from $659 to $2000 


MAYLINE/HAMILTON 


The Mayline Company, P.O. Box 1342, Sheboygan, WI 53082-1342. Phone 414-457-5537. Engineering Furniture Systems 
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3 FANS. 14 SLOTS. 400 WAITS. 
9,219° BUCKS. NO BULL! 
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Ever run out of slots while integrating your your client can ever use. And its 400 watt power 
client’s new 8-slot system? It happens. Think supply will keep a fully loaded machine humming 
about it. Before you know it, four slots are gone along. Three powerful fans suck the heat away 
for the memory card, disk controller, I/O card from expensive add-in cards and Weitek® 3167 
and the VGA board. Now add other things like a and 80387 support make this computer ideal for 
Targa+® and a scanner interface. This leaves you serious number crunching. 
with two slots for everything When you add all of these features to Provato’s 


else. So if you want to drop in 
a three-board transputer, too 
bad. You can always dance the 
add-in card shuffle, but your 
client won't. And they won't 
ever have to either, not if they 
own Provato’s PROStack 386. 
Here's a computer designed 
for you, the graphics VAR. 
The PROStack 386's 14 slots 


offer more expandability than 


ma standard 3 year warranty and 
Micro Computer Platform superior support, youll have 
ce eal eae at a premium computer. But 
not at a premium price. And 
the PROStack 386's price 1s 
competitive with many pre- 
mium 8-slot CPU's. 

So if you're tired of dancing 
the add-in card shuffle, call 
Provato Technologies. The 
name to trust in graphics. 


PReVATO 


TECH N OLOGiiIE S$ 


Provato Technologies, Inc. 4710 S. Eastern Avenue Los Angeles, CA 90040 (213) 724-6001 or Call Toll Free 800-776-8462 


*Manufacturer’s Suggested Retail Price for the PROStack 386-2514 Base model. Does not include mass storage or video adapter. Call Provato for dealer and VAR pricing or for the representative nearest you. 
Monitor image courtesy of AT&T Graphic Software Labs. Targa+ is a trademark of Truevision. Weitek and 3167 are trademarks of Weitek Corporation. 
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Plug and play compatible 
with all popular PC 
and workstations, — === 


\, AutoCao 


= 2 CADD Level3 


eee canes 


tidus PeeN Maker aes 


+. 


Compatible with all popular CAD, desktop 
publishing and graphics software. 
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Choose between 4 and 16 
button cursors and two pens. 


Variety of tablet sizes: 
12" x 12", 12" x 18", 18" x 24; 
24" x 36", 36" x 48", 44" x 60" 


Templates and subtemplates 
available for major 
CAD software packages. 


5 year w 
smaller tablets includes pens 
and cursors, too; warranty for 
the larger tablets includes 
one-year on site service. 


Before you decide on a tablet, 
explore all your options. 


Options should be a standard by which 
you judge digitizer tablets. 

Because by choosing options you 
transform a basic tablet into one that 
meets your specific needs. 

Size is your first choice. There are 
six different sized tablets in CalComp’s 
DrawingBoard® line ranging from 
12” x 12” to 44” x 60" so youre sure 
to get one that measures up to your 
projects...from data entry and cost 


estimating to graphics and CAD design. 


Then mix and match pens and cur- 
sors to get exactly the functionality you 
need. Choose a 16-button cursor or 
4-button cursor (with either in-line or 
diamond pattern buttons) and a tip- 


switch or two-button pen. 

When you choose a DrawingBoard 
you have another set of choices. Soft- 
ware templates are available for major 
CAD software packages including 
VersaCad® and AutoCad® plus popular 
desktop publishing software such as 
PageMaker® 


FREE TEMPLATE” 


Save $$$$ 
Call to Receive Details 


So you plug, we play. 
And with DrawingBoard’s all-inclusive 
5-year bumper to bumper warranty on 


the three small tablets and 1-year on- 
site warranty for the large tablets, long- 
term satisfaction is guaranteed. 

When you explore all your options, 
you'll choose CalComp. 

For more information, call 800- 
CALCOMP. In Canada, 416-635-9010. 
Or write: CalComp, P.O. Box 3250, 
Anaheim, CA 92803. We're expecting 
to hear from you. 


=7CalComp 


A Lockheed Company 


©1990 CalComp, Inc. DrawingBoard and We draw on your imagination are trademarks or registered trademarks of CalComp Inc. 
All other trademarks are property of their respective owners. *Template offer good while supply lasts. 
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*12 x 12 and 12 x 18 Models 
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News in Brief 


A group of Pixar (Richmond, CA) employees, headed by Pixar president 


Pixar Spin-Off Chuck Kolstad, is working hard to find funding for a spin-off company. If 
Seeks Fundin successful, the new company, which would be completely independent 
g from Pixar, will focus its efforts on developing and marketing 


applications based on Pixar’s Renderman technology. The company’s 
first product would be Showplace, a Macintosh software package 
currently in development at Pixar that lets Macintosh users create 
three-dimensional pictures without having to learn how to draw 
wireframe models. 

According to one source at Pixar, the move to create a spin-off 
company developed suddenly as the result of a surprise decision by 
Pixar’s principal investor Steven P. Jobs to have the company focus 
only on system software, such as Renderman. Jobs, who is also the 
president and founder of Next Inc. (Palo Alto, CA), reportedly gave 
interested employees 30 days to try and spin off a separate company that 
would focus on application software. At press time, Pixar’s vice 
president of marketing Pamela Kerwin said the effort to find funding for 
the spin off is going well. If the effort ultimately fails, however, she says 
Pixar will sell off its application software to another company. 


Meanwhile, Pixar’s California neighbor, Sun Microsystems (Mountain 
Sun Spins Off View, CA), is spinning off two companies of its own, SunSoft and 

. SunTech Enterprises. The companies, scheduled to commence July 1, 
Two Companies will operate as wholly owned subsidiaries of Sun. According to Sun 
president Scott McNealy, the new companies will simplify Sun’s 
business approach and “allow us to focus on our customers—and the | 
products, channels, and markets to serve them—in a more targeted, 
efficient way.” SunSoft is charted to become the leading supplier of open 
client/server Unix software environments for Sparc products. SunTech 
will build and market general-purpose tools and products including 
developer’s tools, printing technology, communications software, and 
complementary accessories and add-on products for the system 
administrator, software developer, and end user. 


ai The 3D animation system originally developed by Vertigo Systems 
Vertigo Technology International and bought by Cubicomp has found new life. The system 
Finds New Life had been one of the casualties of Cubicomp’s bankruptcy last year. But 

two software engineers, Linda Fawcus and David Clement, who had 

joined Cubicomp just months before the company went bankrupt, have 
purchased the rights to the technology from the Royal Bank of Canada. 
They are now selling the system through their own newly formed 
company, Vertigo Technology (Vancouver, BC). The Vertigo system 
currently runs on Silicon Graphics workstations and is in the process of 
being ported to run on PCs equipped with SGI’s Iris Visualizer board. 
According to Fawcus, the Vertigo system is especially suited for 
nontechnical, artistic users and features a particularly robust modeling 
capability. 
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Apple Sees Future 
in Radio Waves 


HDTV Alliance 


Duties Levied for 
Flat-Panel Dumping 


Unix Rivals Unite 


Joint Efforts 


12 


Apple computer has filed a petition with the Federal Communications 
Commission (FCC) that, if approved, would let computers transmit and 
receive information over radio waves instead of through wired 
networks. The petition asks the FCC to allocate a part of the radio 
spectrum so that all computer manufacturers be permitted use of radio 
waves for wireless computing. Calling the petition an important step in 
the establishment of the next generation of personal computing, 
Apple’s chairman John Sculley said, “Wireless networks will change the 
nature of information tools, making them as mobile and spontaneous as 
the individuals using them.” 


Two proponents of different HDTV (high-definition television) 
strategies have decided to combine their energies in an effort to create “a 
successful all-digital system for over-the-air broadcast of HDTV in the 
US.” The new union, created through a cooperative effort between the 
Massachusetts Institute of Technology (MIT) and General Instrument 
Corp. (GD), is being called the American Television Alliance. The 
decision to work cooperatively is analogous to last year’s decision by 
North American Philips and RCA to similarly merge their US advanced 
television research efforts. That venture is known as the Advanced 
Television Research Consortium (ATRC). 


The United States Department of Commerce has found Japanese 
manufacturers of flat-panel displays guilty of dumping and has imposed 
preliminary dumping duties. The decision was based primarily on a 
comparison between selling prices in the US and Japan. The case now 
enters a verification phase, during which investigators from the 
Department of Commerce will visit Japan to take a first-hand look at 
factories and records. Depending on what they find, the duties could be 
increased. The suit against the Japanese manufacturers was first 
brought to the DOC by the Advanced Display Manufacturers of 
America, an association of 10 US flat-panel display producers. 


Though they fall on opposite sides of the fence in the great Unix 
operating system debate, Sun Microsystems (Mountain View, CA) and 
Hewlett-Packard (Palo Alto, CA) are working together to submit a 
proposal to the Object Management Group for an object-oriented 
software environment for distributed, multivendor computing. The 
agreement is symptomatic of the growing need for hardware vendors to 
move beyond operating system issues. 


A joint development agreement between Howtek (Hudson, NH) and 
Astral Development Corp. (Londonderry, NH) calls for the bundling of 
Howtek’s color scanners with Astral’s image editing software for the 
Windows environment. Schlumberger CAD/CAM (Ann Arbor, MI) has 
licensed core solid modeling technology from Spatial Technology 
(Boulder, CO). Schlumberger plans to use Spatial Technology’s ACIS 
Kernel and ACIS Parametric Surfaces technology in its mechanical 
CAD/CAM product line. A worldwide sales agreement gives Digital 
Equipment Corp. (Maynard, MA) the right to market and sell the 
Inspire family of rewritable optical storage systems and software from 
Alphatronix (Research Triangle Park, NC). A new joint development 
agreement calls for the Pantone Color Palette from Pantone 
(Moonachie, NJ) to be made available in MacDraw Pro software from 
Claris Corp. (Santa Clara, CA). 
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“We chose ‘TARGA. boar 
because that’s what’s used 


in the field.” 


Cheryl Stockton 
Pratt Institute 
New York, New York 


Graphic created by Bill Tinker using the TARGA board with 
TIPS®, LUMENA™ and RIO™. For more information contact 
Cheryl Stockton at (212) 925-8481. 


It’s true. Truevision’s TARGA has the biggest installed base in the 
business. It’s become the industry standard. So, designing an update meant 
integrating exciting new features while remaining 100% compatible with previous 
TARGA modes and with over 300 products. Which makes upgrading easy. The 
way it should be. 

Introducing the Truevision TARGA+. The next generation TARGA for the 


next generation TARGA user. 


NN ‘TRUEVISION’ 


Providing Solutions With Vision™ 


7340 Shadeland Station, Indianapolis, IN 46256 
INTERNATIONAL: Canada 416/940-8727 France 33-1-3-952-6253 Italy 39-2-242-4551 
Switzerland 41-1-825-0949 U.K. 44-628-77-7800 West Germany 49-89-612-0010 Other 617/229-6900 


RIO is a trademark of AT&T. LUMENA is a trademark of Time Arts Inc. 


CIRCLE 8 


Three vendors recently made microprocessor-related announcements. 
Chips for Sale Mips Computer Systems (Sunnyvale, CA) announced it’s working on 
its next-generation RISC chip, the 64-bit R4000. It reportedly features 
a “superpipelining” technique that allows it to deliver 50-plus VAX 
MIPS (millions of instructions per second) and 100 native MIPS, setting 
a new performance point for single-chip RISC in the workstation market. 
Delivery is expected to begin sometime late in the year or early next 
year. Weitek (Sunnyvale, CA) announced it will soon be sampling two 
new floating-point processors, the W4164 and the W4364, which are 
designed to reduce board space in workstations by integrating several 
functions onto one chip. NCR Microelectronics (San Jose, CA) has 
introduced a new VGA display controller, the NCR 77C22, that it says 
delivers up to 10 times the performance of other VGA solutions and 
provides 16-bit operation in all display modes. 


Each year natural disasters in the US cause an estimated $20 billion to 
Natural Disasters $50 billion in damage. In an effort to reduce that toll, NASA has selected 
Terra-Mar (Mountain View, CA) as principal investigator for an 
innovative project to develop, test, and market a remote sensing system for 
the real-time assessment and management of natural disasters. Working 
under the aegis of the Earth Observations Commercialization Applications 
Program, the project is geared at providing prompt remotely sensed data 
to disaster management personnel so that a quick assessment of damage 
can be made and management alternatives developed. 


@ Digital Equipment Corp. (Maynard, MA) has become the first 
Also of Note hardware vendor to provide a developers kit for the OSF/1 operating 
| system developed by the Open Software Foundation (Cambridge, MA). 

e Hewlett-Packard (Palo Alto, CA) has announced it will offer its HP 
Visual User Environment on Sun Microsystems (Mountain View, CA) 
Sparcstations. 
® Robotics and Design (Trumbull, CT), a vendor of imaging and 
acquisition systems, has acquired the North American operation of 
Vision 3D, a French vendor of 3D digitizing systems. 
@ Vidar (Chatsworth, CA), a vendor of large-format scanners, has 
acquired Truvel Corp. (Chatsworth, CA), a manufacturer of high- 
resolution image scanners. Truvel had declared bankruptcy last June. 
e Attendees at the Autofact show last November reportedly voted 
Spatial Technology (Boulder, CO) the “Company of the Future.” 
Spatial Technology makes a geometric modeler, called ACIS, which has 
already been licensed by a number of CAD vendors as a core technology 
for their solid modeling programs. 
e IBM (Rye Brook, NY) has announced it will develop an electronic 
notebook based on software developed by Go Corp. (Foster City, CA). Go 
software is designed to enable notebook-size computers to read 
handwritten words. 
@ Thomson Consumer Electronics of France has reportedly 
introduced a $7000 high-definition TV set that features a huge screen 
and stereo sound. 
@ The first place award in the annual Imagina computer animation 
contest, Pixel-Ina, went to Alias Research (Toronto) for an 80-second 
animated fly-through of Toronto’s restored Elgin Theater. 
@ In an effort to build a Unix software distribution system that mirrors 
the PC and Macintosh dealer model, Silicon Graphics (Mountain View, 
CA) has developed the Software Express Program to provide 
distribution service and marketing support for vendors of low-cost 
application software. 

News reported and compiled by Stephen Porter, C@W managing editor. 
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1. Help Icon 2. AutoCAD Sub-Menu Icon 3. Icons Are Made In AutoCAD 4. GT Top 10™ 
5. Bird’s-Eye Icon 6. GT Flexicon Pops Up At Cursor 7. Hot Spots to Nested Sub-Menus 8. Reassignable Icon 9. Resize Icon 


xe YOU 
AutoCAD A New Interface 


If you use AutoCAD 386, here’s some uplifting news. Suddenly, you realize how productive you are. Soon, you 
GT Flexicon™ software does more than move your) wonder how you could have worked any other way. 
— tablet from the table to the 
: Moers §$SCreen. As the industry’s first 
pars «fully automated, user- 
salem definable interface, 
GT Flexicon allowsyou 
to step through com- 
© mands so naturally, 
2 you'll view AutoCAD 
: in a whole 
A Pop-up AutoCAD GT Flexicons NCW Way. 
appear instantly at your cursor. 
Compatible with our popular ARTIST 
graphic controllers, G7 Flexicon takes 
only seconds to appreciate. Simply 
scroll over your favorite GT commands, 
and soon you'll be panning and zoom- 
ing froma bird’s-eye-view. To help you 
hold your thoughts, we’ve added reas- 
signable icons that can be assigned and 
re-assigned to any AutoCAD command, 
lisp routine or macro during your draw- 
ing session, so youreyes never leave 
your work. 


GT Flexicon runs with ARTIST XJS, 
XJ12, XJ10 or 12MC graphic controllers. 


a 


GT Fiexicoit 


ANTE! GRaHS te m0 wich Agi AD Bbeeee 
TOM Ree Read ike 
$e trek fo BOT % 
SU Aree Mee 8 Gee 
let ahidiaaninaen tediaiy athatonl 


fomed 


GT Flexicon 


ARTIST Graphics keeps pace with 
AutoCAD changes and upgrades. 


GT Flexicon. It's more than new software. 
It's a new point of view. 
For your nearest dealer, call 


“1-SOO-6-ARTIST” 


A) 


ARTIST GRAPHICS 


A Cortrol Systems Company 


ARTIST is a U.S. registered trademark of ARTIST graphics. AutoCAD is a registered trademark of 
Autodesk, Inc. © Copyright ARTIST Graphics. All rights reserved. Specifications subject to change. 
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New graphical user interface and 
online help make MicroStation quick and 
easy to learn, and efficiently tap MicroStation’s 
power for serious production. 

Production drafting tools such as 
true associative dimensioning eliminate 
tedious dimensioning changes as you revise 
designs. Multi-line generation provides rapid, 
flexible manipulation of independently 
defined parallel lines. 

NURBS surfacing gives you the freedom 
to create accurate real-world models without 


° e ” compromising your creativity. 
ClO tatio | Visualization features such as Gouraud 
and Phong shading, lighting effects, and 


The CAD 


Standard Of Excellence. 


MicroStation, Version 4.0. 


sca *ned background provide a new level of 
presentation-quality images. 

With MicroStation graphics, real-time 
dBASE and Oracle database integration 
reduces redundancy and protects your data 
investment. 

MicroStation continues Intergraph’s 20 
years of leadership in real-time workgroup 
integration. Reference files, invaluable 
in workgroup CAD, enable a team of 
designers to view each other’s changing 
designs. This ensures accuracy and consis- 
tency — even across different platforms. 

Customize MicroStation to meet your 
particular needs, or choose from hundreds 


of third-party applications. 

Intergraph’s network of authorized 
dealers provides consultation, training, 
and support. Training is also available from 
Intergraph Education Centers. 

For more information about the CAD 
standard of excellence, return the enclosed 
card or call 800-348-4856 today. We'll send 
you a FREE MicroStation PC, version 
4.0, Demonstration Disk. 


INTERGRAPH 
Everywhere you look. 
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“With the enhancements of version 4, 
MicroStation has ensured that 
other CAD vendors will continue 
to play ‘catch-up.’ ” 


— Design Management, December 1990 


“The best overall software.’ 


— Robert C. Robicsek, AIA, Architecture 
magazine, December 1990 


“The extent of customization in 
MicroStation PC is unlimited.” 


— PC Magazine, March 27, 1990 


“We consider MicroStation the 
best product in our survey.” 


—Info PC, July/August 1990 (France) 


‘a powerful package that is 
pointing the way to the future of 
multiuser CADD....Its reference 
files make MicroStation PC the 
state-of-the-art package for 
networked CADD workgroups.” 


—PC Magazine, March 27, 1990 


Intergraph® is a registered trademark and Everywhere You Look is a trademark of Intergraph Corporation. MicroStation is a trademark of Bentley Systems Inc., an Intergraph affiliate. Other brands and product names are trademarks of their respective owners. 


Copyright 1991 Intergraph Corporation, Huntsville, AL 35894-0001. 


PC Magazine’s Here’s what the experts are saying 


Editors’ Personal Best 1990 about the hottest high performance 
Bvte’s | graphics board available - | 
Best Deine of 1990 * the Hercules Graphics Station Card”! 
Award of Merit _ : 
PC World's 


“At $1,024, the Hercules Graphics 
__ Best Buys in _ Station Card is state of the art at 
Windows Hardware an exceptional price” 
Optimal Workstation ; Info World, Hercules’ 34010 Graphics Board 
is State of the Art, Eric Azinger, Sept. 3, 1990 


“,.. 1024 x 768 non-interlaced 256 colour 
mode is the only way Windows should 
ever be run.’ 


Personal Computer World, Guy Swarbrick, Hercules 
Graphics Station Card, June 1990, UK 


“If you do a lot of different kinds of graphics 
but don’t want to spend too much, the 
Graphics Station Card is for you. 

: aA Highly recommended.’ 

a SS a CADalyst, Ralph Grabowski, August 1990 


Hercules braphics Station bald “The Hercules Graphics Station Card combines 


an extraordinary set of features designed to handle 
For Windows, CAD, DTP your most...well... Herculean graphics tasks’ 
and Color! PC Magazine, Tom Unger, Best of 1990, January 15, 1991 


“,.- Hercules will have proved, twice, that you 
don’t have to be IBM to set standards’ 


Personal Computer World, Guy Swarbrick, Hercules Graphics 
Station Card, June 1990, UK 


To find out more information about 
the Hercules Graphics Station Card, 
call 800 532-0600, ext. 760. 


® 


© Copyright 1991. Hercules Computer Technology, Inc. 921 Parker Street, Berkeley, CA 94710. Hercules and Hercules Graphics Station Card are trademarks of 
Hercules Computer Technology, Ine. All other product names are trademarks of their respective owners, who are not associated with Hercules. ”*24-bit color supported 
today by lempra from Mathematica, Hercules Art Dept., Autodesk 3D Studio. AutoCAD Rel. 11, AutoShade and Autodesk 3D Studio require GB1024+2 model. 
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or a short time follow- 
s ing Hewlett-Packard’s 

purchase of Apollo 
Computer, the Palo Alto- 
based computer company 
reigned as the leader in the 
workstation market. But 
that leadership tumbled. 
While HP concentrated on 
integrating the two product 
lines and suffered from the - 
late delivery of Motorola 
68040 chips for worksta- 
tions introduced last sum- 
mer, the company’s compet- 
itors gained market and 
mind share with faster 
RISC-based workstations 
and better price/perfor- 
mance ratios. 

Now, HP is fighting 
back with a new family of RISC-based 
desktop and deskside workstations and 
servers powered by a hot, new version 
of its PA-RISC processors. 

HP rates system performance for the 
Model 720 desktop, which uses a 
50MHz PA-RISC chip, at 55.5 Spec- 
marks (57 MIPS, 17 MFLOPS). A 
66MHz version of the processor, avail- 
able in the desktop Model 730 and 
deskside Model 750, rates 72.2 Spec- 
marks (76 MIPS, 22 MFLOPS). 

“These announcements put HP back 
in the workstation business with a 
bang,” says Andrew Allison, computer 
industry analyst and Editor of the RISC 
Management Newsletter (Los Altos, CA). 
“They ve leapfrogged the competition in 
performance, and they’re being very ag- 
gressive in pricing.” 

The least expensive system, a disk- 
less 720 with 16M of RAM, gray-scale 
graphics, and a 1280-by-1024, 19-inch, 
72Hz monitor costs $11,990. 

All three machines can be configured 
with any of four accelerated color 
graphics subsystems. The least expen- 
sive eight-image-plane CRX, aimed at 
ECAD and some MCAD applications, 
boasts performance ratings of 1150K 
2D and 820K 3D vectors per second. In 
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PRODUCT 
SPOTLIGHT 


addition, the CRX, which fits inside all 
three boxes, accelerates X11 and 
PHIGS. Pricing for CRX-based sys- 
tems starts at $18,990 for a diskless 
420. 

The Personal VRX, Hewlett-Pack- 
ard’s “entry-level” solid modeling 
graphics engine, introduced last sum- 
mer with the 68040-based worksta- 
tions, sustains performance ratings of 
29K 3D triangles and 21K lighted, 
four-sided polygons per second, accord- 
ing to the company. Prices range from 
$34,490 for a 720 with a 400M disk, to 
$55,190 for a deskside 750 with a 
660M disk. 

Also introduced last summer, but re- 
cently fine-tuned and upgraded with 
new VLSI chips and hardware support 
for volume rendering, the Turbo VRX 
comes with two or four graphics pro- 
cessors. A top-of-the-line 750 with the 
four-processor TurboVRX, designed for 
interactive solid modeling and 3D ren- 
dering, handles 195K lighted, shaded, 
four-sided polygons per second. Prices 
range from $74,490 for a 720 with a 
400M disk and two-processor TVRX to 
$118,190 for a 750 with 1.4G of disk 
space and a four-processor TVRX. 

“I see HP as the price/performance 


76 MIPS on a Desktop 


leader right now,” says 
Ken Anderson, Editor of 
The Anderson Report 
(Simi Valley, CA). “Until 
now, you had to go to a 
multi-processing system to 
get as much overall perfor- 
mance. I think the impact 
will be as big as when IBM 
introduced the RS/6000.” 

Software developers con- 
cur. “With this machine, 
we're passing a threshold 
where imaging applica- 
tions that formerly needed 
special hardware accelera- 
tors can now run on a 
standard workstation,” 
says Sid Jackson Program 
Manager at Vitec (Plano, 

™ TX), who ported his com- 
pany’s Pices imaging application pro- 
grammers interface to the worksta- 
tions in half a day, a process that usu- 
ally takes two days. “It’s twice as fast 
as anything we’ve currently ported 
to—in all aspects—CPU, floating 
point, and in moving data from host 
memory to the frame buffer.” 

CAD vendors agree. “This will restore 
people’s confidence in Hewlett-Packard 
as a leading workstation vendor,” says 
Lou Volpe, vice president of marketing 
for Parametric Technology (Waltham, 
MA). 

But analysts caution that price/per- 
formance isn’t the only piece of the 
market-share puzzle, and competitors 
will react quickly. 

“This announcement doesn’t turn 
the clock back,” says Paul Zagaeski, 
senior analyst with the Yankee Group 
(Boston, MA). “It doesn’t mean they'll 
leap into leadership in 1991. But it 
does re-establish HP/Apollo as a tech- 
nology leader, and makes it possible 
for them to do better. It puts HP back 
in the running.” According to HP, 
most workstation configurations are 
now shipping.—Barbara Robertson, 
West Coast Senior Editor 
CIRCLE 150 ON INFORMATION CARD 
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VoxelView/Ultra 


Scientists, medical researchers, and 
others who want to study volumes of 
data typically choose either geometric 
graphics or volume renderings to visu- 
alize the data. Occasionally, the two 
visualization techniques are combined, 
usually through the use of overlays, to 
produce one image. 

Now, the integration of geometric 
graphics and rendered volumes has 
been taken one step further by Vital 
Images (Fairfield, [A). The company’s 
new VoxelView/Ultra, a major up- 
grade of its VoxelView volume visual- 
ization program, allows people to em- 
bed traditional geometric graphics 
within a volume of 3D data on the fly. 
“It’s not an either/or situation any- 
more,” say Vincent Argiro, Founder 
and Chief Technical Officer. “The ge- 
ometry actually penetrates the [dis- 
played] voxel volume.” 

For example, an oil company can 
run streams of vectors—lines and 
curves—through an on-screen, ren- 
dered volume of the earth to look at 
the paths taken by oil wells and see 
whether those paths have taken the 
drill bits through or around buried 
pockets of oil. 

Similarly, a radiologist could pene- 
trate a volume rendering of an organ 
with a geometric representation of a 
radiation beam and thus more careful- 
ly plan radiation therapy. “I don’t be- 
lieve there’s anything in the commer- 
cial market like it,” says Michael Bur- 
wen, President of the Palo Alto Man- 
agement Group, which specializes in 
market analysis of high-performance 
computing. “What makes VoxelView 
so interesting from a technical stand- 
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point is the speed with which the pro- 
gram is able to render volume data.” 

In addition to incorporating geometric 
graphics with volume rendering, the 
company reportedly has increased the 
rendering speed of the program. Run- 
ning on a Silicon Graphics single-CPU- 
based Iris 4D-310 VGX, VoxelView/U1- 
tra can render at a rate of 18 million 
voxels per second, according to the com- 
pany; with shading, variable transpar- 
ency, and anti-aliasing at more than 10 
million voxels per second. (The building 
blocks of volume renderings, voxels are 
8-bit, cube-like volume elements that 
are associated with each digitized point 
in a volume data set.) 

VoxelView/Ultra, which runs only 
on Silicon Graphics PowerVision 
workstations, is expected to ship in 
June and to be priced at $40,000. The 
program is based on a restructured 
version of the company’s original Vox- 
elView program. 

With VoxelView 2.0, the company 
has separated the rendering engine 
(now called VoxelEngine) from the 
user interface so that customers who 
wish to create their own extensions to 
the program can more easily do so. 
Also included in 2.0 are scripting com- 
mands that can be used to control a 
variety of rendering parameters; the 
use of discrete normals to enhance ren- 
dering speeds .when lighting objects; 
volumetric measurement; and capabil- 
ities for quantitative analysis. 

Also scheduled to ship in June, Vox- 
elView 2.0 is priced at $20,000 when 
configured to run on Silicon Graphics’ 
Personal Iris or IBM’s RS/6000; at 
$30,000 when configured to run on 


Iris/4D GT and GTX machines. 

In addition to medical imaging and 
oil and gas exploration, the products 
are aimed at the microscopy, industri- 
al design testing and inspection, and 
chemistry markets—all included with- 
in a general “scientific visualization” 
market category that Frost & Sullivan 
expects to grow to become a $1 billion 
market by 1993. (See the Special Re- 
port in this issue for more information 
on volume visualization.)—BR 
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Powerful I-deas 


The newest release of its I-deas soft- 
ware, says Structural Dynamics Re- 
search Corp. (SDRC, Milford, OH), fea- 
tures a variety of new design tools, 
drafting tools, and application mod- 
ules, as well as a new engineering data 
management system. But most impor- 
tantly, says the company, all these ad- 
ditions build upon the foundation of 
variational design technology first laid 
down with the previous software re- 
lease. 

“SDRC introduced I-deas Release 6.0 
with less fanfare than Release 5.0,” 
notes industry analyst Mare Halpern 
of D.H. Brown Associates (Tarrytown, 
NY). “However, the software updates 
provided are at least as impressive, if 
not more impressive, than the im- 
provements made in Release 5.0.” 

In the area of design, I-deas now in- 
cludes new variational capabilities for 
organizing features in patterns, creat- 
ing engineering equations to define re- 
lationships between key product di- 
mensions, establishing mating sur- 
faces between parts in assemblies, and 
controlling the shape of sculptured 
surfaces. 

These improvements, says the com- 
pany, enhance a user’s ability to 
change design parameters or specify 
new constraints at any point in the de- 
sign process. The system then auto- 
matically modifies the design through 
the solving of equations. 

While Release 6.0 of I-deas reported- 
ly boasts an improved user interface 
throughout, these improvements are 
especially noticeable in the enhanced 
production drafting module, for which 
the company claims to have reduced 
menu commands by 50 percent. 

The key to this reduction is an en- 
hanced adaptive user interface, which 
uses dynamic icon palettes with a con- 
text-sensitive region and pop-up 
menus. The palette reconfigures itself 
to display the most commonly used 
commands at any given point in the 
drafting process. Locked and “spring- 
loaded” commands allow the user to 

Products, cont. on p. 24 
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Introducing the IRIS 
Rocket 2D and real- 


Take advantage of high- 
performance workstation 
graphics for your PC. 


Get ready to put all your designs on 
fast-forward with the IRISVISION™ board 
set from Silicon Graphics® 

The board set combines the Silicon 
Graphics Geometry Engine” and six 
custom VLSI chips, to give you the most 
powerful PC graphics ever. Including the 
first real-time, real 3D computing environ- 
ment for 386" and 486"-based PCs. 

It's easy to install and use; just plug 
the board set into two of your AT® or 
MicroChannel® slots, then prepare to see 
the world in a whole new way. IRISVISION 
dramatically accelerates your 2D designs, 
makes your wireframes move, and renders 
images in no time flat. Plus, its 3D capa- 
bilities give you the power to create and 
manipulate 3D designs in real-time. 

For years, Silicon Graphics has been 
at the forefront of high-performance 
graphics. So it’s natural that we're the 
first company to bring this enabling tech- 
nology to PC users. 

If your PC seems a little slow, and a 
iittle flat, discover the powerful, new world 
of IRISVISION graphics. 


© 1991, Silicon Graphics, inc. Silicon Graphics, the Silicon Gray and IRIS are registered trademarks, and IRISVISION, IRISVIEW, Geometry Engine, and IRIS Graphics Library are trademarks of Silicon Graphics, Inc. 
All other registered and unregiste fed trademarks are the properties of their respective holders. *According to the San Diego AutoCAD User's Group benchmark. 


VISION board set. 
world 3D for your PC. 


IRISVISION graphics run the 
software you're using now, 
only faster. 


Many of the applications you re currently 
using run with IRISVISION, and VGA passthrough 
lets you continue to use your PC-based productiv- 
ity applications. Plus, there are new, easy-to-use 
3D applications that help you get the most from 
sophisticated IRISVISION 3D hardware. 

Because the IRISVISION board set supports 
the industry-standard IRIS Graphics Library®, 
hundreds of breakthrough, workstation-quality 
applications are on the way from a multitude of 
PC® and Macintosh® developers, as well as some 
of the most established workstation software 
companies. 


IRISVISION delivers workstation 
graphics at PC prices. 


Three years ago, the only way you could 
have enjoyed the capabilities available through 
IRISVISION graphics was to spend about $75,000 
on a high-performance IRIS® workstation. 

Today, you can get all the power of the 
IRISVISION board set for Jess than most intelli- 
gent, high-resolution 2D boards. With prices 
starting at $3,495, it's like getting the third 
dimension free. 


2rzmw Silicon Graphics can offer you unlimited 


Many of your favorite 
applications are 
coming on board. 


e Autodesk, AutoCAD 

Release 10 and 11 
e Autodesk, AutoShade Release 2.0 
e Autodesk, 3D Studio 
e Auto Simulations, AutoMod 
e Bechtel Software, Walkthrough 
e CADAM, MicroCADAM 3D 
ree © CADSI, DADS 

—— CADKEY, CADKEY Release 4 

Digital Arts, Digital Artist 
Dynaware, DynaPerspective 
Intergraph, Microstation PC 
Version 4 
e MCS, Anvil 
e Time Arts, Lumena 
e Softimage, Softlmage 3D 
e Wolfram Research, Mathematica 


The IRISVISION Release 10/11 protected mode 
ADI driver offers the fastest AutoCAD perfor- 
mance available, even on a SPARCstation™ 2.* 


Real-time 3D enables you to create architectural 
walk-throughs, and present all your ideas far 
more clearly. 


Because IRISVISION graphics enable you to 
visualize concepts more quickly and easily, 
quality is improved and design time is reduced. 


From the world leader 
in computer graphics. 


For the past decade, Silicon Graphics has 
defined and redefined the state of the art in 
computer visualization, on everything from 
desktop systems to advanced graphics 
supercomputers. Today, we re a worldwide 
leader, with sales reaching all four corners of 
the globe. 

That's why, as your needs change, 


With IRISVISION, you can create life-like 
renderings and photorealistic images, from 
animation to scientific visualization. 


Discover a new world 
of PC graphics performance. 
Call for product literature and 
the name of an authorized 
IRISVISION reseller near you: 


1-800-388-3428 


(Dealer inquiries welcome.) 


opportunity to expand your computing 
power. 


SthiconGraphics 
Personal Systems 


—— The IRISVISION Se set supports 8 and 24-bit color 


on AT and MicroChannel bus personal computers, running 


applications supporting the IRIS Graphics Library under MS- — 
DOS® Windows “3.0, and SCO Open Desktop’. IRISVISION 
also supports 1280 x 1024 and 1024 x 768 resolutions. 
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select an operation, such as draw or 
copy, and have it remain active until 
they choose another. Proximity high- 
lighting provides graphical feedback 
and simplifies entity selection in com- 
plex drawings. 

The drafting module also benefits 
from the addition of the Dynamic 
Navigator. This enhances the sketch- 
ing process by automatically high- 
lighting such things as the end-points 
and mid-points of existing geometry. It 
also guides users through the dimen- 
sioning process by allowing them to di- 
mension lines, arcs, and circles with- 
out returning to the menus to select 
alternative dimension types. 

Previously existing FEA, plastics 
analysis, and numerical control soft- 
ware modules have been similarly en- 
hanced with a long list of new features. 
In addition, the company added two 
completely new modules, one for sheet 
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metal design and one for tolerance sen- 
sitivity analysis. 

Last but not least, the new I-deas re- 
lease sports an improved data manage- 
ment system. The new piece of the sys- 
tem is the Data Manager, a software 
module that lets each member of a 
multi-person design team quickly lo- 
cate and access project data, while al- 
lowing project leaders to better oversee 
the entire design effort. 

The Data Manager complements 
SDRC’s Data Management and Con- 
trol System, an enterprise level system 
that manages the flow of data between 
work groups and corporate automation 
systems to track product designs, ap- 
provals, and part inventories. 

The various software modules of I- 
deas are priced from $6000 to $56,000 
per simultaneous user. Shipping is 
slated to begin in May.—Stephen Por- 
ter, Managing Editor 
CIRCLE 1452 ON INFORMATION CARD 


Free Showcase from SGI 


This month, Silicon Graphics Inc. 
(Mountain View, CA) plans to ship a 
developer’s version of Showcase, a new 
document creation and presentation 
graphics package. Silicon Graphics re- 
cently began shipping the end-user 
version of Showcase to new worksta- 
tion buyers and current owners who 
purchase software through the compa- 
ny’s Graphics’ Software Express free of 
charge. (Other customers pay $100.) 
The follow-on developer’s version of 
Showcase, which costs $1000, gives 
people writing software for Silicon 
Graphics machines access to and unre- 
stricted use of Showcase source code. 
Included in the price are programmers’ 


24 


notes and unlimited technical support. 

The company says that Showcase 
was designed to show off the capabili- 
ties of Silicon Graphics hardware to 
software developers. Rather than cre- 
ate a series of useless demos, the 
Showcase software team wanted to 
create a real application to give devel- 
opers working examples of programs 
written with the company’s Graphics 
Language (GL). 

They were well equipped to do so. In 
addition to Scott Carr, a Principal En- 
gineer, and Ann Sydeman, a member 
of the technical staff in the Entry Sys- 
tems Division, the four-member Show- 
case team includes two Silicon Graph- 


ics’ founders, Tom Davis and Rocky 
Rhodes, who were the initial imple- 
menters of GL and are now graphics 
department managers. 

They organized the software, under 
a simple menu-driven interface, as a 
collection of independent “gizmos.” 
These gizmos, which include such 
things as a file browser, a color editor, 
buttons, sliders, and various drawing 
and image manipulation tools, are sep- 
arate programs—code segments that 
developers can learn from or even use. 

“It’s not written to be a tool kit,” 
Rhodes cautions. “It’s example code, 
not subroutine libraries. But it works. 
We imagine people will take pieces of 
Showcase and add them into their own 
applications.” 

Developers might also use Showcase 
to learn how to build an online help 
system, according to Rhodes. Or per- 
haps just use the concept of gizmos to 
add, for example, stress calculations to 
CAD programs. On the other hand, 
some developers might build entire ap- 
plications on top of Showcase. 

With Showcase, people can create 
documents that include full-color 2D 
graphics and images, interactive 3D 
models along with text in multiple col- 
ors, fonts, and sizes. A document may 
be a single page, as in a slide presenta- 
tion, or include multiple pages, as in 
technical documentation. Text in AS- 
CII or MicroSoft Word’s RTF file for- 
mats, 2D images in PICT formats, and 
3D images in SGI file formats can be 
imported; resulting documents (in EPS 
formats) can be printed on Postscript 
printers or sent via electronic mail. Be- 
cause documents are created with and 
stored as geometry, file sizes remain 
small. 

Although not intended to be a full- 
featured application program, Show- 
case nonetheless includes many useful 
tools, including a simple word proces- 
sor and spelling checker, a page layout 
program that allows text to flow into 
designated blocks on various pages, 
and basic drawing and image manipu- 
lation tools for creating “slide” shows 
that include bulleted text along with 
2D and 3D images, clever methods for 
creating color gradations, a color selec- 
tion palette, and a snapshot tool for 
grabbing any area on the screen and 
copying it elsewhere. 

“We were dancing on our ears trying 
to combine images we create on our 
Iris workstations with text on Macin- 
toshes,” says Kirk Alexander, manag- 
er of the Interactive Graphics Lab at 
Princeton University. “Now we can cut 
and paste Iris images into documents 
easily to create posters, etc. Also, be- 
cause it puts MacPaint-type tools such 
as snap to grid on the Iris, we’re using 
it for other kinds of graphic layouts 
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such as user interface prototypes.” 
Showcase will continue to be “rid- 
dled with features,” according to 
Rhodes who envisions adding such 
things as texture mapping and anima- 
tion in the future. “We’ll make it 
broader rather than deeper,” he 
says.—BR 
CIRCLE 153 ON INFORMATION CARD 


Flash Editing 


Quantel plans to introduce a new video 
editing suite to the US market this 
month. According to the company, the 
all-in-one system combines instant 
editing with pictures; an edit compila- 
tion/decision list; full effects, graphics, 
and digital audio integration; full vid- 
eotape recorder control; and an inte- 
gral digital switcher. 

Hold on! This sounds awfully famil- 
iar. Quantel’s video editing suite, 
named Harry the Editor, has all of 
these capabilities. What’s the story? 
Harry’s old news. 

What’s new is a new version named 
Flash Harry: The Editor. Flash is Har- 
ry’s stronger, faster little brother. On 
the surface, according to Quantel, the 
functions and ergonomics of Flash are 
consistent with those of Harry. But, 
behind the scenes, the hardware has 
been redesigned to provide a more 
compact, powerful sibling. 

Flash can extend Harry’s standard 
150 second storage to either 225 sec- 
onds or to a full five minutes, while 
retaining the instant random access. 
In addition, Flash integrates many of 
the capabilities that are available to 
Harry only as add-on packages, includ- 
ing Clip Management (the edit deci- 
sion list) and a new effects program. 

“Basically, it [Flash Harry] is not 
really novel,” comments Santa Cruz- 
based computer graphics consultant 
Gregory MacNicol. “It doesn’t have 
any new devices, per se, but it is small- 
er, better, and faster than Harry.” 

As was Harry, Flash is being billed 
as the self-contained editing program 
that produces “the highest quality re- 
sults in the shortest possible time.” 
And the company claims that consider- 
ing Flash to be only a graphics anima- 
tion system is inappropriate. The more 
accurate categorization, says Quantel, 
is as a complete digital editing system. 

Currently in production, Flash Har- 
ry alone will cost no more than its pre- 
decessor—in the $400,000 range—al- 
though users must have Quantel’s 
Paintbox, which runs about $150,000, 
on-line. Also, existing Harry custom- 
ers will have the option of Flash Harry 
upgrades starting at $100,000.—Diana 
Phillips Mahoney, Associate Editor 
CIRCLE 154 ON INFORMATION CARD 
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Prices start from $299. 

We ship within 48 hours. 
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Technology Furnitu 
3221 N.W. Yeon St 
Portland, OR 97210 
503-241-7113 : 


| es Fax: 503-2. 
AnthroCart and Technology Furniture 
ry — are registered trademarks of Anthro. - 
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ANNOUNCING AUDIOVISUAL 
ADRENALINE: FULL-MOTION 


___ VIDEO FORTHE PS/2. SOUND Is ALSO PART 


OF THE PICTURE. 


If one picture is worth a thousand 
words, consider the impact of thirty pic- 
tures per second. That’ the inspiration 
behind the IBM® PS/2 M-Motion Video 
Adapter/A~" It lets you import full- 


The M-Motion adapter is a 
highly capable audio facility, too. 
You can capture sound and music, 
live or recorded, then mix and 
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synchronize it with your visuals, 
all without stepping away from 


your desk. 


motion, full-color video 
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MOVING IMAGE. PS/2 MultiMedia products, is superbly qualified to tell you 
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With M-Motion video, the impact of any TV image, from 
news footage to a rap video, can be part of your multimedia 
presentation. You can use a wide variety of video sources: 
NTSC or PAL, videodisk, live camera or any VCR. Imagine a 
sports training program that queries an athlete about his 
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INDUSTRY 


The Market at Large 


The computer graphics market and its serving industry 
are at the forefront of information systems progress 


By John Gantz 


through recession, deals with war in the Middle 
East and the restoration of an Eastern Europe 
market calcified from 50 years of communism, and 
shivers when it contemplates the US banking system, 
there is little to be said—except that these are tough 
times. 

But through a serendipitous convergence of trends 
and events, the computer graphics market is in great 
shape to weather anything the economy throws at it. 
It’s a good place to be. The reasons? 


fh s the worldwide economy skids and skitters 


e@ Market size. The major computer graphics submar- 
kets are now big enough 
to sustain a downturn, 
yet small enough to pos- 
sess some of the growth 
characteristics of niche 
markets. Several mar- 
kets are characterized 
by leading players run- 
ning over $100 million 
in revenues and large, 
financially secure com- 
panies selling products in them. 

@ Applications. Many of the computer graphics disci- 
plines, especially computer-aided design (CAD) and 
medical imaging, support mission-critical applica- 
tions. Today’s economic downturns simply mean that 
companies dependent upon these applications must 
invest more heavily in them in order to gain competi- 
tive advantage. The cost justifications come from 
quicker time to market or better customer service (for 
instance, the electronic design market is in a mini- 
boom, as chip makers rush new designs to market). 

@ Price thresholds. Many of the submarkets are going 
through a renaissance based on the fact that applica- 
tions once reserved for expensive host systems or spe- 
cialty hardware and turnkey systems are now avail- 


The graphics 
market is in great 
shape to 
weather anything 
the economy 
throws at if. 


able on workstations or PCs. Entry-level technical 


Contributing editor Jonn Ganiz is vice president of Technology Finan- 
cial Services (Westford, MA) and editor of Tech Street Journal. 
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workstations are now available for under $10,000, 
while entry-level graphics supercomputers are now 
available for under $70,000. 

@ Penetration. Computer graphics has gone from be- 
ing a novelty to being a critical part of mainstream 
computing. Visualization may be off to a slow start, 
but desktop publishing, medical imaging, and digital 
video are more than making up for it. The increasing 
popularity of corporate television networks, for in- 
stance, is boosting the market for video post-produc- 
tion equipment. 

@ User interfaces. The rise in popularity of the graphi- 
cal user interface means that more people will expect 
more graphics in their daily work. Apple Computer’s 
increasing emphasis on integration with mainframes 
and the success of Microsoft’s Windows 3.0 will in- 
crease graphics literacy in the worker population. 
Other telltale signs that people are using graphics 
more than ever: the still-brisk sales in laser printers 
and the boom in facsimile devices and communica- 
tion. 

@ Technology. The technology upon which computer 
graphics applications are built is practically bursting. 
Everything from RISC workstations and new image- 
compression algorithms to phosphor plate X-rays and 
fiber-optic LANs is helping the cause. 

e Infrastructure. There is enough “middleware” out 
there now. Visualization environments, object man- 
agement facilities, multimedia authoring systems, 
windows-based development tools, database gate- 
ways, and so on, make computer graphics less esoteric 
for application developers. This includes progress in 
establishing design, transmission, and graphics inter- 
change standards. The fact that platform vendors are 
actively courting software vendors with development 
tools, discounts, and joint marketing arrangements 
will help spread the computer graphics applications 
base. 


Despite these gains, it’s not all a bed of roses. Major 
systems vendors that have lived off European sales 
for the last few years have seen order rates decrease. 
Venture capital, as a result of a 60 percent falloff 
since 1987 in fund raisings, has all but dried up for 
startups. And illness in end-user markets such as oil 
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SketchMate! 


The Plotting Edge...With SketchMate you can use 32 multi- 
colored pens in your choice of 0.3mm and 0.6mm widths for thinner or 
thicker graphic output. In addition to regular paper media, SketchMate 
can use bond, multi-purpose bond, presentation paper, tracing paper, 
OHP sheets, and even matte film to accommodate most all of your 
plotting needs. Even poster making is supported with a choice of 
broad-tip pens, in most colors, to choose from. 


IT’S ONLY $695! 


SketchMate and Intelligent Graphics Machines are trademarks of Roland 
Digital Group. *Cutting capabilities offered as an option — Model #RPC-K1. 
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Ole the features of a plotter with 
the capabilities of a signmaking 
machine, giving you both! 


The Power of Flexibility...SketchMate supports IBM PC’s 
and compatibles and operates with a wide range of commercially 
available CAD and graphics software. However, you don’t have to 
buy software to get started since SketchMate includes “ArtMate,” a 
dedicated software program featuring 100 graphics patterns and 
sample designs. 


a Miduith ~~ 
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and gas exploration, health care, and automotive 
manufacturing has led to purchase delays, project 
cancellations, and a general fear of innovation in in- 
formation systems—other than general downsizing. 
Companies rethinking themselves from top to bottom 
don’t have much time to listen to vendors preach the 
benefits of their computer graphics products. 

But, hey, we’re talking about a market that’s now 
over $33 billion in size and destined to grow an addi- 
tional $11 billion in annual revenues by 1994. By 
then, the market will be within spitting distance of 
$50 billion. Growth rates within the various computer 
graphics submarkets vary greatly, but except for a 
few of the bigger ones, such as the mechanical com- 
puter-aided design (MCAD) piece of design engineer- 
ing, all of the submarkets will show double-digit 
growth over the next five years. 

What’s more, in each of the six major submarkets, 
things are going on to make market-watchers opti- 
mistic about long-term prospects: 


@ Design Engineering: the migra- 
tion to solid modeling to support 
the integration of CAD with other 
areas of engineering and the com- 
petitive pressures in electronic de- 
sign; 

@ Visual Communications: the 
growth in both videoconferencing 
and private television networks, 
along with new capability for PC- 
based video production and digital 
video (and HDTV), and a growing 
trend for slicker multimedia busi- 
ness presentations and training 
tools; 

@ Architectural Design: competi- 
tive pressures affecting architec- 
tural rendering and speed of de- 
sign, with steady pressure to inte- 
erate engineering systems with ar- 
chitectural systems to speed design 
efforts and cut costs; 

®@ Graphic Arts: the opening of the 
IBM base through Windows 3.0 to 
desktop publishing applications; 

®@ Science and Medicine: the migra- 
tion to digital and digitized X-ray, 
and the need for general cost-cut- 
ting to support new government- 
mandated limits to health care charges (an impetus 
for establishing large image networks); 

@ Mapping/GIS: dropping database costs, new user- 
friendly application front ends, and the huge base of 
nonautomated mapping applications. 


In short, the computer graphics market has em- 
barked on a long journey that began somewhere in 
the 1970s and won’t end until the turn of the century. 
At the start of the journey, the computer graphics 
market was a small, niche submarket of the computer 
market as a whole. 

At it’s end, the situation may well have reversed 
itself, to the point where information processing is a 
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The worldwide computer graphics market, as measured by 
revenues to US suppliers, is dominated by the design engineering 
submarket, with the submarket for science and medicine following in 
the number two slot. Pegged at $33.3 billion in 1990, the worldwide 
computer graphics market will grow by over $2 billion per year to 
$44.3 billion by the end of 1994. 


submarket of a computer graphics-based communica- 
tions market. By then, all of the corporate hardware 
and software now utilized to crunch numbers and sort 
data fields in pursuit of corporate accounting and 
transaction processing will provide services to desktop 
machines running multiple, graphics-rich applica- 
tions. 


Standard Hardware/Software Platforms 

As we've pointed out in our previous annual mar- 
ket-at-large roundups, the computer graphics market 
used to be dominated by proprietary systems—at 
least 75 percent of the market at the beginning of the 
1980s. By the end of the decade, that percentage had 
dropped to 45 percent. (It would be considerably low- 
er, were it not for medical imaging systems.) Taking 
up the slack is an increase in both dedicated applica- 
tions on standard hardware and operating system 
platforms and graphics embedded in general-purpose 
applications sharing standard hardware and operat- 


ing system platforms. 

Once the computer graphics applications are con- 
ducted on standard platforms, it gets difficult to tell 
where general-purpose systems leave off and dedicat- 
ed application systems take over. Several worksta- 
tion-based CAD systems do word processing or elec- 
tronic mail, just as several word processing systems 
now do page composition, charting, and manipulation 
of fonts and graphics. 

Meanwhile, we must take the journey one step at a 
time. Some f the important steps that occurred in 
1990 are as follows: 


@ The introduction of Microsoft Window 3.0, the run- 
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away success (2.5 million licenses in 1990) which 
promises to make even die-hard IBM users aware of 
windows-based applications; 

@ The CAD Framework Initiative, launched in 1989 
by a consortium of vendors and users of electronic 
design tools, which debuted its Procedural Interface, 
allowing producer tools to transmit design informa- 
tion to consumer tools; 

e The IBM RISC System/6000 continued its record 
shipments, bringing IBM back to life as a workstation 
vendor; 

@ Object management became an accepted technology 
with the adoption of software environments like Hew- 
lett-Packard’s NewWave, and with the increased 
availability of object management software on IBM, 
Digital, and Sun platforms; 

@ Stellar Computer and Ardent Computer began their 
first year of marriage together as Stardent, while Ev- 


Most of the growth of the computer graphics 
market from 1986 to 1994 will stem from solutions 
based on personal computers and workstations. 
During the next four years, more personal computers 
than workstations will enter the graphics market; 
however, because of the difference in average 
system values, workstations will account for more 
revenues, 


ans & Sutherland withdrew from the visualization su- 
percomputer market and Tektronix dropped out of the 
graphics workstation market; 

e A new respect for solid and surface modeling in the 
MCAE world was engendered; 

e A number of companies passed significant financial 
milestones: Sun Microsystems cracked $2.5 billion on 
the comeback trail from its first quarterly loss ever in 
1989; Silicon Graphics cracked $450 million on a 
growth spurt powered by its new Power series of 
RISC-based systems; Structural Dynamics Research 
Corp. cracked $100 million, showing there’s life in fi- 
nite-element analysis; Intergraph came close to $1 
billion; Adobe broke $150 million, while Aldus broke 
$100 million; and Cadence Design Systems, catching 
up on Mentor Graphics, sold $200 million worth of IC 
and EDA software. 
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Also noteworthy in 1990 is what didn’t happen. 
IBM’s OS/2 operating system didn’t catch on, giving 
workstations the edge over personal computers as 
platforms for multiprocessing systems in computer 
graphics applications. The “visualization” market and 
its companion market for graphics supercomputers 
did not materialize to the extent that company back- 
ers hoped, indicating that there are still significant 
obstacles to implementing what intuitively seems to 
be such a good idea. And, despite all the hype, multi- 
media didn’t advance as a market all that much, un- 
less you define multimedia as windowing applications 
that can mix graphics and text. And the emergence of 
desktop video—not to be confused with personal com- 
puter-based video post production—remained at a dis- 
tance, despite the debut by Intel of a DVI (Digital 
Video Interface) board capable of handling real-time 
video on a LAN. 

Finally, during 1990 the technical workstation took 
strategic position over the PC (IBM, clone, Macintosh, 
or Amiga) as the computer graphics platform of 
choice. Five years ago, when most computer graphics 
applications were host-based, the two platform types 
anchored about 15 percent of the market. Autodesk 
had just begun its incredible run into the PC world, 
Sun Microsystems was still under $1 billion, and 
desktop publishing based on Macs and Intel-based 
PCs was just taking off. Which platform would domi- 
nate was in debate. 

But then the desktop publishing market slowed 
from blistering to merely significant growth, and the 
price of workstations dropped considerably. 

At the same time, nothing—other than Unix— 
came along to replace the DOS operating system. 
Since many computer graphics applications derive 
from or must work with host-based applications, users 
tend to want to put them on systems upwardly scal- 
able by several orders of magnitude. Better to start 
out, then, on a small workstation, instead of on a big 
PC. The use of Windows 3.0, while it gives DOS an 
afterlife, only exacerbates the problem of upward mi- 
eration. 

In addition, many computer graphics applications, 
particularly in CAD/CAE, are being integrated with 
other applications or perennially increasing computa- 
tional function. 

Actually, though, the issue of hardware/software 
platforms will focus less on which hardware platform 
or operating system the application is run on and 
more on which processing paradigm is employed: 
stand-alone workstation processing, client-server 
LAN-based computing, timesharing with desktop 
presentation services, or true cooperative computing. 
The personal computer may well slip back in the com- 
puter graphics door as clients in client-server net- 
works that have workstation-based servers. 

If you're a regular reader of this space in the maga- 
zine, then you know that many of the graphics sub- 
markets and “subsubmarkets” are covered in depth 
throughout the year. But every once in a while, it’s 
good to review the major trends: 


@ Design Engineering (mechanical CAD/CAM, CAE, 
and industrial design): The key thrust here continues 
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e 31 import/export filters 
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VIP Image Search '90 Best in Application: Digital 
Photography—Advanced Multi-Media Systems, Inc., 
New York, U.S.A. Created by Michel Tcherevkoff, 
computer graphics by Bill Collins. © Michel 
Tcherevkoff, 1997. 


Enter Kodak’s VIP Image Search ’91 

an international image competition for 
scientific, computer graphics and digital 
photography. 

Last year’s award winners were: 

@ Computer Graphics—Softimage, Pygmee 
Communications, France. Created by Frederic 
Nery. (Best of Show) 

@ Scientific—G. W. Hannaway & Associates, 
Colorado, U.S.A. Created by Bill Bishop. 

@ Digital Photography—Advanced Multi-Media 
Systems, Inc., New York, U.S.A. Created by 
Michel Tcherevkoff, computer graphics by 
Bill Collins. 
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THERMAL PRINTING SYSTEMS 


See us during NCGA at booth #559 


to be toward solid modeling and 3D graphics in the 
mechanical sector, along with integration of CAD da- 
tabases. Beyond that, there’s the trend toward inte- 
grating CAD and engineering applications. Yet the 
market is moving slowly, a function of some of the 
problems in the automotive markets and the slow- 
down in defense. 

@ Visual communications (presentation, multimedia, 
training, entertainment, and video production): Per- 
haps the overriding trends in this market are the digi- 
tization of video, the increased use of CD-ROM in 
training and in some interactive video, the growth of 
corporate television networks requiring video produc- 
tion services and products, and the use of smaller, 
platform-based products to assist in video production. 
Commodore’s Amiga 3000 computer, for instance, 
outfitted with a Newtek Video Toaster board ($1595), 
can, for under $15,000, handle video post-production 
chores of proprietary systems that cost $50,000 and 
up. One interesting nonevent from the past year: a 
multimedia boom. Although much discussed and cur- 
rently supported in 


: : , product by Microsoft, 
The visualization the multimedia market 


market needs not is still bound by the 
only product, ability of users to come 


: up with applications 
bui infrastructure, and authoring systems 
before it can to support application 
take off. development. 


e Architectural Design 

(architecture, engineer- 
ing, construction/computer-aided design and facilities 
management and planning): The immediate trend 
here is the collapse of the real estate market, which is 
affecting the demand for architectural services and 
equipment and software sold to the market. Fortu- 
nately, few architectural firms can operate now with- 
out their automated tools. The key technology trend: 
continued use of PC- and Macintosh-based tools. The 
introduction of Windows 3.0 into this market might 
make for some interesting trends, since architects 
have traditionally favored Macintoshes, while engi- 
neers have favored PCs. Windows may get some ar- 
chitects to switch over. 
@ Graphic Arts (electronic publishing, illustration, 
graphic design, prepress, and fine arts): The major 
trend here is the (not surprising) slower growth of 
desktop publishing to under 20 percent per year. For 
the second year in a row, we have lowered our expec- 
tations for the market based on our feeling that the 
electronic publishing market is pretty much out of 
first-time buyers and that migration to color will be 
slower than many vendors and professionals expect 
(see “A Schizophrenic Market,” January). The market 
is still big and still growing—it just isn’t growing to 
gargantuan proportions. 
@ Science and Medicine (visualization, imaging, and 
graphics-based analysis): This market is dominated in 
size by medical imaging but in growth by scientific 
visualization and digitized medical imaging. Major 
trends in the medical side include the emergence of 
PACS (Pictorial Archiving and Communications Sys- 
tems), remote imaging and radiology applications, 
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PRIMARY BUSINESS BIOS 

(PLEASE CHECK THE ONE BOX THAT BEST DESCRIBES YOUR BUSINESS 

OR INDUSTRY.) 

L) Computer Service including Graphic Design, Time Sharing, 
Data Processing, Software, and Consulting 

(] Computers and Peripherals Manufacturing 
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B. (_] Design/Engineering Management 
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and digital capture of previously film- or analog-based 
images. The PACS and remote radiology markets are 
still miniscule, but some major hospitals are making 
commitments to convert to digital imaging to save 
costs and increase efficiency. Once the first genera- 
tion of this technology works out and a few showcases 
are in place, the medical market could take off. The 
scientific visualization market, although somewhat of 
a disappointment to vendors at the moment, is still 
“poised for greatness.” 

@ Mapping/GIS (Geographic Information Systems, 
geophysics, cartography, remote sensing, and map- 
ping): Hit from three sides by oil prices, which are 
limiting exploration efforts, budget problems in state 
and local government, which is affecting budget com- 
mitments to land use planning, and government’s ap- 
athy toward commercial remote sensing services, the 
mapping/GIS market is nevertheless growing modest- 
ly. Continually falling hardware prices and increas- 
ing software capability will help the market cross 
some important price/performance thresholds in the 
next few years. Furthermore, the large base of uncon- 
verted maps and photographs means that once those 
thresholds are passed, there will be plenty of work 
bringing thousands of potential users into modern 
technology. 


The Visualization Market 

Meanwhile, the need for Stellar and Ardent to join 
forces (as Stardent), the pullout of Evans & Suther- 
land from the visualization supercomputer project, 
and the failure of visualization market entrants to 
either come up with a common definition of visualiza- 
tion or make much money selling products that look 
and feel like what it intuitively is, would seem to indi- 
cate that the visualization market is somewhat of a 
flop. 

On the contrary: The setbacks faced by companies 
like Stardent and Evans & Sutherland can be charac- 
terized as merely the setbacks of pioneers. Stardent is 
still here, for instance, and in 1990 Digital Equip- 
ment Corp. agreed to use Stardent’s AVS visualiza- 
tion environment. E&S is still a vaunted name in 
computer graphics. 

But as the original NSF report on visualization 
pointed out, what the market needs is not only prod- 
uct, but infrastucture, a critical mass, before it can 
take off. That infrastructure is building. It comes in 
the algorithms for simulation, in application develop- 
ment environments and software tools, in ever-pres- 
ent 3D hardware platforms, in graphics standards, in 
faster rendering programs, and in the experiences of 
pioneering users. The fact that in last year’s survey of 
graphics supercomputers (see “Super Survey,” August 
1990) so many customers were happy with their sys- 
tems gives one a clue as to the real potential for visu- 
alization. 

In a much larger sense, all of computer graphics 
encompasses visualization—it’s just not always in 
real time. By that token, the computer graphics mar- 
ket, and its serving industry, are at the forefront of 
information systems progress—which is another rea- 
son that the computer graphics industry is a nice 
place to be. CGW 
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ess for any number of frames. 

Adding animation to the paint 
system further helps automate the 
production of a video sequence. For 
example: Painting by hand some- 
thing as simple as a picture on a 
wall in a five-second video se- 
quence means painting (or past- 
ing) that image on all 150 frames 
in the sequence. If a camera is pan- 
ning past the picture, the job gets 
more complicated because the 
changing perspective means the 
picture can’t simply be duplicated 
for every frame. 

Therefore, having a system that 
uses 2D animation techniques to 
automatically and appropriately 
change the image as it follows a 
particular motion path (a spline) 
between a beginning key frame 
and an ending key frame (a tech- 
nique often called “tweening”) sim- 
plifies the artists’ work. “With the 
Symbolics system, I can put [the 


= 


image] on key frames and have the 
system spline between those 
frames,” says Sabatino. “On a com- 
plicated sequence, every third frame 
might be a key frame, but it still 
saves one-third of my work, and the 
motion it creates is smooth.” 

Quantel (Stamford, CT) tackled 
the same problem—sticking a 2D 
image within a moving 3D space— 
somewhat differently in the latest 
version of its venerable Paintbox. 
A technique called “corner pin- 
ning,” which the company recently 
patented, helps artists more easily 
add, for example, a logo to the side 
of a truck driving around a corner 
in a video sequence. 

Corner pinning is a slick, single- 
purpose technique. By contrast, 
paint systems like Paintamation 


Duplicating the tools and techniques used by 
watercolor artists who create cels for 2D animation 
is AXA Corp.'s QuickCel animation program (this 
image and image at top right). 


that add general-purpose tech- 
niques like animation to the basic 
painting toolbox give artists inter- 
esting new possibilities, such as 
animation brush strokes. “Because 
the system remembers where a 
brush paints, I can tell it to go 
back and draw with chalk, or a fat 
airbrush or a lighter brush,” Saba- 
tino says. “I can do this on a frame- 
by-frame basis and change the 
frame rates. And I can change a 
couple of parameters and run it 
again, even a year later. It’s like 
having a painter’s assistant who 
does the grunt work.” 

Also harnessing computer power 
to turn a painting program into a 
more active partner than a passive 
toolbox is Media Logic (Santa 
Monica, CA). 

“Our focus is not on special ef- 
fects,” says Hank Weghorst, presi- 
dent. Most of our research is on 
how to automate for production.” 
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image processing with a 
painting interface is how Paul 
Haeberli of Silicon Graphics 
describes his soon-to-be- 
released system, “Paint by 


Numbers.” Instead of picking an 
effect and having the computer 
produce it, artists using “Paint by 
Numbers” can change and 

control the effects as they paint. 


Like Symbolics’, Media Logic’s 
workstation-based Artisan sys- 
tems handle high-resolution im- 
ages—increasingly necessary in 
video (as clients demand HDTV 
and film resolutions) and critical 
for publishing applications. 

With Artisan, an artist can set a 
variety of parameters visually, 
then replay that “history.” For ex- 
ample, after an artist corrects the 
color in one image, the system, us- 
ing the same parameters, can 
automatically correct any number 
of other images—a roll of film shot 
under poor lighting conditions, for 
example. Also speeding the pro- 
duction process are special tech- 
niques for artists who work with 
high-resolution images. 

“You can read an 8K-by-8K im- 
age into Artisan,” Weghorst ex- 
plains. “We reduce it down; then, 
as you paint, we store all the ac- 
tions. You can then replay those 
actions on the larger image off- 
line.” In other words, an artist can 
edit an image at a size that doesn’t 
slow the machine down, then do 
something else while the machine 
grinds away on, for example, a 
190M image. 

Even so, it still takes a hefty ma- 
chine to be useful in a production 
environment. It is arguably this 
voracious appetite for compute 
power and memory demanded in 
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color publishing that caused the 
first painting programs on desktop 
computers to be aimed toward low- 
er-resolution videographics in- 
stead. 

While the first 24-bit painting 
program was the New York Insti- 
tute of Technology’s Paint3 pro- 
gram described in a 1978 paper by 
Pixar’s Alvy Ray Smith (then at 
NYIT’s Computer Graphics Lab), 
it took several years for full-color 
painting to find a PC-based mar- 
ket. In 1985, Truevision (then 
AT&T EPICenter; Indianapolis) 
introduced its Targa video capture 
cards and Tips paint program (de- 
veloped by Island Graph- 
ics; San Rafael, CA) and 
introduced PC users to 
videographics. 

Since then, some of the 
most innovative painting 
software on AT-class ma- 
chines has been written for 
Truevision’s cards and 
those of its emulators and 
competitors. 

For example, the paint- 
ing module in AXA Corp.’s 
(Irvine, CA) QuickCel pro- 
gram, which runs on 
Truevision video cards, con- 
centrates on providing, as 
closely as possible, digital 
equivalents of the tools and 
techniques used by water- 
color artists who create cels 
for 2D animations. Artists 
can dip nylon and bristle 
brushes into “water,” mix 
water with colors, and add 
water to “paper.” The vari- 
ous combinations produce 
effects that artists working 
with traditional tools ex- 
pect, says AXA Corp.’s 
Donald Wong—colors that smear, 
run, and mix with backgrounds. 

Time Arts’ Lumena, on the other 
hand, one of the first PC-based 
painting programs which moved 
onto Truevision cards in the mid- 
80s, takes a different approach. 
The program now includes 300 
tools and 20 modes, among which 
are animation, vector drawing, 
and image processing techniques, 
as well as some new types of paint- 
ing tools. 

One of these tools, the “Artist 
Brush” in Lumena (and in the 
Mac-based Oasis), is an example of 
the kinds of tools beginning to ap- 
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pear in what Scott Gross, Time 
Arts’ vice president of engineering, 
calls “third-generation” painting 
programs—programs that tran- 
scend traditional media but pro- 
duce the same effects. With this 
tool, artists can, using the pres- 
sure-sensitive tablet and cordless 
stylus from Wacom (Paramus, NJ), 
control a brush’s wetness and dry- 
out speed. A gradation in color 
across the brush can follow the 
stroke direction, and one side of a 


By using computer technology to add levels of 
density to a matte, SuperMac’s Pixel Paint 
Professional transcends the traditional tool and 

makes it possible for artists to more closely emulate 
traditional effects. 


brush can be drier than the other. 
Thus, the “brush” can simulate a 
variety of traditional media, such 
as oil paints, watercolors, chalks, 
pastels, charcoal, magic markers, 
goache, and ink. 

“The first attempts to emulate 
traditional media were crude be- 
cause we were limited by hard- 
ware,” says Gross. “It was difficult 
to get airbrush operations fast 
enough; to get an eraser that 
works like an eraser—one that can 
smear as well as remove color. 
Now, finally, we’re getting there.” 

Indeed, now that desktop com- 
puters are getting faster, software 


developers are even beginning to 
experiment with the artist’s digital 
canvas. 

For example, SuperMac’s (Sun- 
nyvale, CA) Pixel Paint Profes- 
sional now includes what artist 
Claire Barry calls “Pixel Paper.” 
Using the program’s 8-bit mask, 
she explains, it’s possible to specify 
256 mask densities, from opaque to 
transparent, by using luminance 
rather than color to create the 
mask. Because the mask can be 
created from scanned images, this 
density can directly reflect the tex- 
ture of usual or unusual artists’ 
materials, such as rice paper, lin- 
en, concrete, marble, and 
woodgrain. Since the 
amount of color that’s ap- 
plied as an artist paints 
over a mask layer depends 
on the density of the mask, 
the effect is similar to 
painting on a textured ma- 
terial. Thus did SuperMac, 
by adding levels of density 
to the digital equivalent of 
a traditional tool—a mask 
(or matte)—transcend tra- 
dition and at the same 
time make it possible for 
artists to more closely em- 
ulate traditional effects. 

Given the Mac’s success 
in publishing and graphic 
‘© arts, it should come as no 
surprise that many innova- 
tions in painting software 
on the Mac, such as “Pixel 
Paper,” focus on graphic 
arts and publishing. 

A second example also 
from SuperMac: a tool that 
lets an artist have a brush 
stroke follow a path laid 
down with a spline-based 
line-drawing tool; thus, a change 
to the underlying path changes the 
visible brush stroke. Although not 
exactly object-oriented painting, it 
is one step toward bringing artists 
working with pixel-based images 
the same editing ease they get 
with familiar Mac-based drawing 
and illustration programs—and 
cannot get with traditional tools. 

But of all the non-traditional 
techniques in paint packages that 
are routinely used to produce tra- 
ditional or non-traditional effects, 
image processing stands out. 

“The difference between image 
retouching and painting programs 
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is basically just what you name 
them,” says John Knoll, co-devel- 
oper with his brother, Tom, of Ado- 
be Systems’ (Mountain View, CA) 
popular Macintosh-based Photo- 
Shop. “It would only take adding a 
couple of tools and the word ‘paint’ 
to be able to market PhotoShop as 
a painting program.” 

Those tools may actually appear 
in the form of “plug-ins,” bits of 
code developed by third-party de- 
velopers that, as it sounds, “plug 
into” large, popular Mac programs; 
similarly, they could appear as 
“services” on NextStations that be- 
come available to any program. 
For example, Media Logic is con- 


imageware’s image processing 
technology lets an artist give a 
photo or any digital image the 
painterly quality of, for instance, a 
watercolor or pastel drawing. 
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sidering turning some Artisan 
functions into Next “services.” 

ImageWare (Toronto), a company 
whose technology is sold by AT&T's 
Graphic Software Labs (Indianapo- 
lis) as ImagePaint and is included 
in video systems from Dubner Com- 
puter Systems (Paramus, NJ), has 
entered into an agreement with a 
Mac publisher to make some special 
effects available as plug-ins for pro- 
grams such as PhotoShop, ColorStu- 
dio, and Digital Darkroom. 

And with ImageWare’s image 
processing technology, an artist can, 
by setting various parameters, give 
a photo or any digital image the 
painterly quality of an oil painting, 
watercolor, or charcoal drawing. 
Thus, an artist using PhotoShop, for 
example, could composite several 
layers (files) of photos into one im- 
age, edit the image with paint tools, 
then use ImageWare to turn the re- 
sult into a charcoal drawing. 


Computer as Assistant 

The ImageWare techniques em- 
bodied in GSL’s ImagePaint are 
used by videographic artists to ap- 
ply the same special effects param- 
eters to numerous individual 
frames of a video sequence auto- 
matically. This ability to create 
painterly effects not only takes 
some of the labor out of creative 
work for artists, it appeals to non- 
artists as well. “I’ve heard lawyers 
get all mushy-sounding,” says 
president Ian Jaffray. “They can 
take a photo, run it through Image- 
Paint, and get a painting. Not ev- 
eryone who can appreciate aesthet- 
ics has the talent or training to 
create art.” Once again, the com- 
puter acts as a painter’s assis- 
tant—this time on desktop com- 
puters—and once again, there’s a 
sense that computer technology is 
beginning to transcend traditional 
tools in very interesting ways. 
Where is it leading? 

At Silicon Graphics (Mountain 
View, CA), principal scientist Paul 
Haeberli gives artists and “wan- 
nabe” artists fingertip control over 
some of the same painterly trans- 
formations as ImageWare offers. 
Instead of picking an effect and 
having the machine produce it, 


artists can change and control the 
effects as they paint. “It’s like do- 
ing image processing but with a 
painting interface,” Haeberli says 
of the new technology he calls 
“Paint by Numbers.” 

What he doesn’t say is that it’s a 
lot of fun. With most paint sys- 
tems, artists must select a color (or 
perhaps a color gradient) and paint 
with it until they select the next 
one. Not so with “Paint by Num- 
bers.” As an artist paints, the 
brush picks up colors from a source 
image; a continuous sampling of 
the source image always keeps a 
brush stroke filled with many dif- 
ferent colors, always taken from 
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Information from one image and 
parameters specified by an artist 
(above) are used in Xaos’ soon-to- 
be-released program to 
procedurally create brush strokes 
that evolve slowly and continually 
into new images. 


“Photo Finish at the Brick” (left) 
was created by Alvy Ray Smith using 
a PC-based spatial image editing 
system he is currently developing. 


an equivalent area in the source 
image. Changing the size, direc- 
tion, and shape of brush strokes 
transforms the source image in 
dozens of ways: An angular brush 
and a diagonal brush stroke turn a 
photo into something like a draw- 
ing done with pastels; with a Z- 
buffered cone as a brush, it looks 
more like a cubist painting. And 
because the brush strokes are 
drawn with geometry, the result- 
ing image is resolution-indepen- 
dent—an advantage, Haeberli 
points out, of working on a work- 
station with a 3D graphics engine. 
(“Paint by Numbers” isn’t avail- 
able yet, but it may become a giz- 
mo in SGI’s new Showcase product 
described in this month’s “Product 
Spotlight”.) 


Computer as Collaborator 

Michael Tolson, chief scientist 
for Xaos, a video production com- 
pany in San Francisco, is also har- 
nessing the horsepower in SGI’s 
workstations for an unusual paint- 
ing system Xaos hopes to release 
as a product sometime this sum- 
mer. In addition to all the “stan- 
dard stuff, 2D animation, rotoscop- 
ing, etc.,” as Tolson puts it, his 
painting system turns the comput- 
er into more of a collaborator than 
a painter’s assistant. Like Hae- 
berli and ImageWare, Tolson uses 
information from a source image to 
create painterly effects. But when 
he turns his system loose on the 
image, the system not only 
changes that image, those changes 
affect new changes, producing a 
kind of controlled randomness that 
seems both abstract and organic. 

Xaos often uses this experimen- 
tal work to create special effects— 
a soft scene of San Francisco that 
looks as if it were shot through a 
window during a rainstorm, for ex- 
ample. But Tolson’s goal is to cre- 
ate a new kind of “painting.” 

“The metaphor I use is image as 
ecology or ecosystem,” he says. “I 
conceive of an image as a number 
of layers that are visible and in- 
visible, more or less abstract. In a 
sense, I’m evolving organisms that 
respond to an environment which 
is a stack of planes.” 

Included in the system is a large 
collection of image processing and 
synthesis technology, a 3D particle 
system, and a lighting model with 
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algorithms driven by a scripting 
language. “Anything can be con- 
trolled by parameters, and all the 
parameters can be mapped sym- 
bolically onto planes,” explains 
Tolson. Further, the parameters 
can be modified on a per-pixel ba- 
sis and choreographed over time 
explicitly or randomly. 

For example, a brush stroke can 
have shape, color, orientation, 
opacity (alpha), dynamics, mass, 
and sensitivity to forces. It’s im- 
bedded in a medium —it has viscos- 
ity. And it has a life span. 

In January, Tolson’s work was 
exhibited publicly for the first time 
at San Francisco’s Haines Gallery. 
The only computer graphic art in 
the show, his painting appeared on 
a monitor in a small, curtained 
room where it began an evolution 
scheduled to continue, uninter- 
rupted, for a month. 

Tolson titled the work “Phage,” 
from the Greek word “phagos,” 
meaning “one that eats.” He ex- 
plains: “The title derives from the 
fact that the visible image at each 
moment constitutes a snapshot of a 
population of brush strokes that is 
in constant flux, with each stroke, 
as an independent, dynamic entity 
that is born, evolves, and dies, 
leaving its imprint as it grazes on 
fields of color, texture, and light. 
Since these strokes are modifying 
their environment as they them- 
selves evolve, what results is a 
non-linear, or ‘chaotic’ system, 
which will never repeat itself. 

“Apart from the system’s evolv- 
ing population of strokes, there are 
on-going global geologic processes 
of metamorphosis, erosion, drift, 
and accretion, as well as atmos- 
pheric processes of changing light 
and shadow.” 

Clearly, the notion of what a 
painting—indeed, what an im- 
age—is, is beginning to change. 
But what will it take to bring 
those changes to the desktop? 

“An underlying model for raster 
operations desperately needs to be 
defined and adopted as a stan- 
dard,” says Kurland. “The graph- 
ics operations in Windows and 
QuickDraw aren’t sophisticated 
enough. What we need is a kind of 
Postscript for imaging.” 

What’s needed, in fact, is a 
method for working with “virtual” 
images of any size and bit depth on 
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multiple planes, using a frame 
buffer only for display. 

The programmers at Time Arts 
are working on this, as are Tolson, 
and, not surprisingly, Alvy Ray 
Smith, vice president of Pixar 
(Richmond, CA) and recipient of 
SIGGRAPH’s 1990 Computer 
Graphics Achievement Award for 
his seminal contributions to paint 
systems. More surprising is that 
they are aware of each other’s ef- 
forts. “I have a notion were all 
barking up the same tree,” says 
Tolson. “The idea of what an image 
is has been far too simplistic and 
primitive.” 

“There’s a lot of talk about imag- 
ing models and systems,” Smith 


such things as high-resolution im- 
ages and multiple file formats. 

“It’s so fast,” says Time Arts’ 
Gross. “When our programmers 
saw it, they said, ‘How did he do 
that?” I know something’s impor- 
tant when their jaws drop. 

“I hope his work becomes avail- 
able,” he adds. “The implications 
for us are enormous.” 

While Pixar hasn’t announced © 
how it will make the technology 
available since it’s still in the re- 
search stage, Smith’s aim is clear: 
“My motivation is to make it easy 
to write image computing applica- 
tions like paint that get faster and 
better as machines do.” 

Once the handling of large num- 
bers of pixels is made simple, 
Smith believes there are hundreds 
of directions a software developer 
could go. “You could wheel in the 


The notion of what a painting Is, is beginning 
fo change. What will if take fo bring those 
changes to desktop computers? 


says. “But most of them are based 
on a monolithic notion of images 
because memory has been so pre- 
cious; SO precious we’ve even given 
it a special name: frame buffer. 

“We put an image in the frame 
buffer and do things to it—paint, 
composite it with another image. 
It’s like thinking of an image as 
one large stone. I like to think of 
an image more as a stack of bright- 
ly colored pebbles in various sizes 
and shapes. 

“Our concept is that an image 
can be treated like any variable,” 
he continues, “that you can com- 
pute expressions of those vari- 
ables; and that you can write a 
compiler to optimize the computa- 
tion of what I have labeled ‘Image 
Expressions.’ ” 

That leads to a new concept 
Smith calls Image Computing. “I 
think image computing is the art 
form the digital computer has 
brought us,” he states. 

To this end, Smith has invented 
what Pixar’s vice president of mar- 
keting, Pam Kerwin, describes as 
a high-level pixel management 
tool environment that includes a 
high-level language for managing 
raster operations and for handling 


whole world of 3D and have ren- 
dering under hand control. You 
could stack images of arbitrary 
shapes, transparencies, and resolu- 
tions, and composite them into 
one. And once you have the ability 
to move images around in space,” 
he adds,“you can extend the notion 
of image editing to include ‘spatial 
editing.’ But you must have these 
infrastructure tools so you don't 
break your brain at the wrong con- 
ceptual level. 

“The idea of the whole world of 
imaging as computable is a very 
large idea,” he continues, pointing 
out that the idea of computing 
things was invented just over 50 
years ago—in 1936 by Touring. 
“One by one, things are being 
ticked off,” Smith says. “Arithme- 
tic was first, which led to numeri- 
cal analysis and data processing. 
Then text, followed by word pro- 
cessing, page layout, line art, 3D, 
and rendering.” 

Now, maybe it’s time for imag- 
ing. As Pixar’s Loren Carpenter 
notes, “We’re about to have extra 
horsepower for the first time.” And 
that means, for artists and non- 
artists alike, it’s about to get exci- 
ting. CGW 
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.. . With all these factors in mind let’s 
take alook at what are thought to be the 
best film recorders currently on the 
market... 


“CELCO (Mahwah, NJ/Upland, CA), a 
relative old-timer in a young industry, 
became famous some years back be- 
cause it was largely responsible for the 
computer-to-film translation of visuals 
for the animated film Jron. (Walt Disney 
Productions)” 


“Lately, CELCO has made notable and 
remarkably successful efforts to en- 
hance the quality of its CRTs and elec- 
tronics that control the CRT’s beam. 
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“de Graf/Wahrman provided substan- 
tial amounts of the animation for Fun- 
tastic World using a CELCO 8000A film 
recorder at a resolution of 4096 lines 
(on the film). 


‘“.. .Mr. Wahrman states, ‘We were just 
delighted with the feel of the work, etc. 
All of the technological elements came 
together to make a top-quality film’. 


“...lmages consistently of over 
10 million polygons could be put on to 
film.” 


Why is the CELCO Film Recorder 
superior? 


The computer graphics industry 
recognizes that a system fully integrat- 
ed and designed by a single manufac- 
turer assures reliability and system 
integrity. CELCO’s film recording system 
performance is unmatched in the in- 
dustry. 


The CELCO Professional Digital Color Film 
Recorder Gets Down to Business for You. 
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DIGITAL COLOR FILM RECORDER 
16mm to 8”x10” Film 


Entertains 
You 


CELCO Digital Film Recorders are 
currently being used to generate the 
computer animation for Hollywood film 
producers including: 


e Walt Disney Studios 


¢ CAROLCO/Metrolite Studios, 
(Total Recall) 


Inc. 


Image from Jota/ Reca// produced on the 
CELCO Digital Film Recorder by Carolco/ 


; e deGraph/Wahrman for Hanna Barbera 
Metrolite Studios, Hollywood, CA. 


& Universal Studios (Funtastic World) 


Informs 
You 


QUALITY For Remote Sensing 


eHigh Resolution. Images can be 
produced to an impressive resolution 
of 16,384 pixels by 8,192 lines. 


eFull Tonal Imagery. CELCO Film 
Recorders provide up to 68 billion 
colors. 


¢36 bit addressability, 12 bits per color 
field. 


eAccurate Geometry. Geometric 
shapes reproduced on film are 


Copyrighted photo of Melbourne Harbor, accurate to better than 99.96%. 


produced on the CELCO Digital Color Film 
Recorder by Digital Effects & Images, 
Melbourne, Australia. 


for You 


¢ 16384 Pixel Addressable Resolution 
eFastest Film Recording Speed 
¢68 Billion Addressable Colors 


x ¥ Bie Se i 
Business Graphics produced on the 
CELCO Digital Film Recorder by Film 
Division Inc., Chicago, Il. 
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Call CELCO today for 
Your Powerful Graphic Solutions 
for the 90's 


CELCO Pacific, 1150 E. Eighth Street, Upland, CA 91766 Tel: 714-985-9868 Fax: 714-982-2464 
CELCO, 70 Constantine Drive, Mahwah, NJ 07430 Tel: 201-327-1123 Fax: 201-327-7047 


CIRCLE 20 ON INFORMATION CARD 


SPECIAL REPORT TT Wi gi ‘ 


Recent advances in volume 
visualization open new worlds 


of discovery for scientists 
and engineers 


magine you have just been 
given Superman’s X-ray vi- 
sion. With it you can look in- 
side any object to any depth 
you wish, focus on the area 
in question, and, after sum- 
ming up the situation, take an ap- 
propriate course of action. 

This scenario is not as far- 
fetched as it might seem. In fact, 
within the past year or so, a grow- 
ing number of researchers across 
the full spectrum of technical and 
scientific exploration have been 
enjoying just such super power. 
And, as a result, they have been 
reporting nothing short of break- 
through discoveries in their re- 
spective fields. 

What is enabling them to non- 
invasively and non-destructively 
peer inside virtually anything—a 
human heart, a living cell, a sam- 
ple of rock, or a rocket engine— 
and see the internal structure 
quickly, interactively, and in pre- 
cise detail is a computer-aided sci- 
entific visualization technique 
called volume visualization. 

Using the X-ray vision metaphor 
to explain volume visualization is 


Phil LoPiccolo is the editor of Computer 
Graphics World. 
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By Phil LoPiccolo 


something of an oversimplifica- 
tion, as volume visualization offers 
more than merely the ability to see 
into an object. The term also em- 
braces a variety of tools and tech- 
niques for viewing three-dimen- 
sional forms. Still, the analogy 
holds. Indeed, the most advanced 
volume visualization technique, 
volume rendering, which is also 
the one generating the most ex- 
citement in the field, can be 
thought of as 3D image processing, 
that is, as an extension of the tech- 
nology associated with enhancing 
typical 2D photos or X-ray images. 

In traditional 2D image process- 
ing, images are created simply by 
assigning each point or area de- 
fined within a 2D data set to a cor- 
responding pixel on-screen. In 3D 
image processing, on the other 
hand, images are built from vox- 
els, or volume elements, which are 
the multitude of tiny cubes that 
make up the volume of a given ob- 
ject. Though the image on a 2D 
computer screen is obviously still 
made up of 2D pixels, the pixels’ 
values are calculated according to 
how the entire depth of voxels 
would appear to the viewer from a 
given perspective. 


By assigning either color or 
transparency to each voxel, users 
are able to see as far into a volume 
as they wish and to isolate, manip- 
ulate, and enhance the views of 
certain forms or structures. That 
way, for example, it’s possible to 
see a living heart and, by assign- 
ing appropriate levels of transpar- 
ency to the surrounding tissue, 
look inside the heart or, if desired, 
only at the arterial tree inter- 
twined within and around the 
heart muscle. 

Other volume visualization 
methods, which may involve voxel- 
based volume rendering or more 
traditional geometry-based surface 
rendering techniques, give us addi- 
tional ways of seeing the otherwise 
invisible. Some permit the slicing 
and dicing of volumetric data to 
present cross-sectional and cut- 
away views of an object. Others of- 
fer the ability to take quantitative 
measurements rather than merely 
create views of three-dimensional 
objects. And still others, like many 
of the techniques found in more 
general computer-aided scientific 
visualization, give us the ability to 
visualize theoretical data—in this 
case, 3D data—collected from such 
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Transparent heart: This series of voxel-based volume renderings shows that by adjusting transparency levels, 
the user is able to view the exterior and interior of this canine heart. Also, by eliminating specific voxel gradient 
values, its possible to reveal the arterial tree embedded in the surrounding heart muscle and tissue. The 

images were generated using Voxel View from Vital Images (Fairfield, IA) and film recorded by GW Hannaway 
and Associates (Boulder, CO). 


sources as finite-element analyses 
or fluid dynamics computations. 

For the most part, however, the 
data used to create volume visual- 
izations is derived from a host of 
the latest volumetric data-acquisi- 
tion methodologies, including com- 
puted tomography, magnetic reso- 
nance, ultrasound, and confocal 
microscopy. In fact, the prolifera- 
tion of digital data generated from 
these instruments is one of the 
driving forces behind the wave of 
new tools and applications current- 
ly crashing onto the scene. 

At the same time, fortuitously, 
hardware technology has advanced 
to the point where it can offer the 
imaging speed and resolution re- 
quired to make volume visualiza- 
tion analysis practical. And recent- 
ly, software developers have recog- 
nized this opportunity and have 
begun offering a variety of ap- 
proaches to harnessing the com- 
puting and graphics performance. 

In this special report on volume 
visualization, the editors of Com- 
puter Graphics World surveyed a 
representative sample of those ac- 
tively employing the latest com- 
puter-aided volume visualization 
technologies. In focusing on the 
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leading applications in medicine, 
microscopy, earth sciences, and en- 
gineering, we found that the recur- 
ring theme running through each 
piece was the exploration and dis- 
covery of the unknown. 

In Part One, “Internal Medi- 
cine,” associate editor Diana Phil- 
lips Mahoney examines the use of 
volume visualization in medical di- 
agnosis, treatment planning, and 
research, the fields which have en- 
joyed the most widespread applica- 
tion of the technology as well as 
perhaps the most dramatic and ob- 
vious benefits. Along the way, she 
describes the various methods of 
non-invasive data acquisition, ex- 
plains voxel-based rendering, and 
considers the age-old debate of 
whether graphics realism should 
take priority over quantification. 

In Part Two, “Small Worlds,” 
Mahoney explores how recent ad- 
vances in optical microscopy and 
3D visualization combine forces to 
provide non-destructive, interac- 
tive viewing of microstructures, 
such as living cells and cold virus- 
es, in three dimensions. 

In Part Three, “A New World 
View,” senior associate editor Au- 
drey Vasilopoulos looks at the use 


of volume visualization in several 
areas of the earth sciences, includ- 
ing energy exploration and the en- 
vironmental impact of improperly 
handled hazardous materials. In 
each case, she reports, the scien- 
tists are able to discern data in 
ways never before possible. 

And in Part Four, “Insightful 
Analysis,” managing editor Ste- 
phen Porter evaluates the use of 
volume visualization in a variety 
of engineering applications, in- 
cluding non-destructive testing, fi- 
nite-element analysis and compu- 
tational fluid dynamics. 

The confluence of new digital 
data-acquisition devices with re- 
cent advances in computer hard- 
ware and software has culminated 
in a series of new tools designed to 
make volume visualization both 
interactive and accurate enough to 
satisfy the needs of scientific and 
engineering research. And, as the 
users of this new technology re- 
port, they are able, as never before, 
to gain insight into their data and 
recognize the novel and unexpect- 
ed. If their results are any indica- 
tion, there is certainly some truth 
in the postulate that novelty is the 
source of all discovery. CGW 
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PART ONE 


Internal Medicine 


he concept of volume vi- 

sualization is not new to 

medicine. In fact, the re- 

lance on volume images 
for diagnostic purposes traces back 
to 1895, when Wilhem Roentgen 
discovered the X-ray. 

Although not computer-generat- 
ed, X-ray images do depict vol- 
umes. Created by passing a high- 
voltage radiation current through 
a special tube, X-rays penetrate 
most substances—some more 


Diana Phillips Mahoney is an associate editor 
of Computer Graphics World 


readily than others—and affect a 
photographic plate, ultimately pro- 
viding a representation of the tar- 
geted region, including informa- 
tion on each point through which 
the current passes. 

What is new to medicine, how- 
ever, is voxel-based or volumetric 
rendering—the computerized rep- 
resentation of volume images in 
three dimensions, in which each 
point on the screen represents the 
intersection of a specific point with 
a value of voxels, or volume ele- 
ments, along a defined vector. 

As with the X-ray, most of the 
modern medical imaging proce- 
dures—computed tomography 
(CT), magnetic resonance (MR), ul- 
trasonography, positron emission 
tomography (PET), single photon 
emission computed tomography 
(SPECT), and magnetic source im- 
aging—generate volume images, 
although each relies on a distinct 
technology to do so. For example, 


sensei Ba 
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CT involves an X-ray source that 
rapidly rotates around the patient, 
making hundreds of pictures that 
are electronically recorded, stored, 
and reassembled into thin, cross- 
sectional slices. Magnetic reso- 
nance is a radiation-free technol- 
ogy in which radio-frequency 
waves cause hydrogen atoms in 
the body’s water to move and thus 
release energy, which is detected 
and translated into an image. Ul- 
trasonography records the reflec- 
tion of sound waves directed into 
tissues to show deep body struc- 
tures. Two relatively recent proce- 
dures, PET and SPECT, create im- 
ages by tracing the path of radio- 
pharmaceutical agents in the body 
using a gamma camera, computer, 
and display terminal. Finally, 
magnetic source imaging, also 
called biomagnetic imaging, in- 
volves the detection, quantifica- 
tion, analysis, and display of elec- 
trical currents generated in nerve 
and muscle tissue. 

Typically, to form a com- 
prehensive picture, radiol- 
ogists, referring physi- 
cians, and research 


Wrist bones rendered with 
CT data and Stardent's 
AVS provide doctors at the 
University of Texas Medical 

Branch with quantitative 
information on the spaces 
between the bones and 
the diseases such spaces 


imply. 
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scientists assimilate information 
based on the collection of two-di- 
mensional images obtained using 
one or a combination of these pro- 
cedures. Increasingly, however, in 
many medical and research cen- 
ters around the world, computers 
are assuming this task of assimila- 
tion, with software that automati- 
cally creates three-dimensional 
volumetric images from the two-di- 
mensional pictures, thus freeing 
doctors and researchers to concen- 


trate on understanding, rather 
than assembling, the puzzle. 

The idea that each coordinate 
point of a 3D data set represents a 
value in the ultimate 3D image is 
an important distinction, because 
it separates voxel-based rendering 
from geometry-based methods. 

Conventional geometric meth- 
ods have allowed users to create 
3D images indirectly by running 
edge-detection routines on CT 
slices, for example, to establish 


A pseudocolored rendering of a knee, created with magnetic resonance 
information and VoxelView Plus software, highlights structures associated 


with bone. 


Stereoscopic radiosurgery requires precise anatomical 
representation to isolate inoperable brain tumors and plan radiation 
therapy. 


Boat i Pape once 
Courtesy Picker International Inc. 


contours, and then tiling the con- 
tours using geometric primitives 
such as polygons to create a pixel- 
based image. This is inherently 
different from voxel-based render- 
ing, in which every point is repre- 
sented directly, thus providing the 
“truest” view of the structure. 

To create a voxel-based image of 
an ankle, for instance, a radiolo- 
gist may take a series of CT slices 
of the joint and then transfer the 
2D data to a computer visualiza- 
tion program via Ethernet or mag- 
netic tape. To create the screen im- 
age, the program will, in essence, 
layer the CT slices from back to 
front. 


Seeing Inside 

A process called “percentage 
classification” estimates how much 
material is present in each point, 
or voxel. Using this information, 
the computer assigns levels of color 
and opacity to each voxel based on 
its density. The result is an image 
with varying degrees of transpar- 
ency that provides a view into the 
entire structure. For example, the 
skin will be represented by one 
level of opacity, underlying tissue 
may be a little less opaque but 
enough so to be able to see the 
bony structures that lie beneath it, 
and so forth. 

Because the process bypasses 
some of the conventional techniques 
that can cause pixel drop-out and 
fine-line distortion, volumetric ren- 
dering produces images of better 
quality than geometric methods. 

For some purposes, however, the 
reliance on voxels is not enough. 
Users may need to go further to 
more accurately interpret what the 
image says. For example, a re- 
searcher may extract the bound- 
aries of a voxel-based image, 
which occur when there is a densi- 
ty change, and then use geometric 
techniques to better define the 
edges and render shaded, colored 
contours of the key structures. 

To date, most medically oriented 
3D voxel rendering relies on com- 
puted tomography and magnetic 
resonance. The computer reassem- 
bles the “slices” to provide a see-it- 
all 3D image that can be rotated, 
magnified, cross-sectioned at any 
plane, and edited to “remove” 
structures that are in the way. 


Courtesy H. Kooy, Dana-Farber Cancer Institute 


In addition to its obvious diag- 
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nostic advantages—particularly 
the ability to more accurately as- 
sess obscure tumors and bone and 
joint anomalies—3D voxel-based 
imaging plays a significant role in 
treatment planning. 

For example, at the Johns Hop- 
kins Hospital in Baltimore, 3D vol- 
umetric studies play a critical role 
in surgical planning, particularly 
in the areas of orthopedics and on- 
cology. According to Dr. Elliot 
Fishman, associate professor of ra- 
diology and director of the section 
of computed body tomography at 
Hopkins, “The additional informa- 
tion provided by the 3D studies is 
frequently a contributing factor to 
a surgeon’s decision whether or not 
to operate, when to operate, and 
which hardware [pins, screws, and 
so forth, for orthopedic procedures] 
to choose.” 


Expanding Applications 
Fishman reports that the major- 
ity of the 3D studies done at Hop- 
kins—using the Pixar Image Com- 
puter with its volumetric render- 
ing algorithm and a Sun Microsys- 
tems workstation as host—have 
been for orthopedic purposes, but 
that, too, is changing with ad- 
vances in the technology. “We’re 
now trying 3D imaging of the liver 
and liver tumors for surgical plan- 
ning and resection. It’s a much 
more difficult problem than bone 
[because the density of bone in CT 
scans is easier to separate out], but 
it’s a very good application.” 
Volumetric studies are also use- 
ful for interpreting structures that 
are not as easily understood in 2D. 
For example, according to Boyd 
Knosp, director of the Image Anal- 
ysis Facility at the University of 
Iowa in Iowa City, “With 2D cross- 
sectional images, it’s difficult to de- 
finitively locate gyri [elevations] 
and sulci [depressions] of the brain 
surface.” And, he says, such infor- 
mation is crucial to the neurobeha- 
vioral research being performed in 
the university’s Neurology Depart- 
ment by Drs. Antonio and Hanna 
Damasio. The researchers are cre- 
ating voxel-based images of the 
brain to support the hypothesis 
that the presence and location of 
brain lesions (from trauma, stroke, 
tumor, or other brain diseases) re- 
lates to certain aspects of an indi- 
vidual’s behavior. Using MR scans 
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with VoxelView Plus software from 
Vital Images (Fairfield, IA) and a 
Silicon Graphics workstation, the 
researchers are able to create 3D 
images of the brain to accurately 
map the contours of its surface 
and locate areas of damage. 

Knosp and Dr. Robert Weiss, as- 
sistant professor in Internal Medi- 
cine, also use VoxelView Plus to 
stack ultrafast CT scans of the 
heart. Their objective is to improve 
the evaluation of coronary arterial 
geometry for diagnosing coronary 


chief of the Treatment Planning 
Section, the precision of the image 
is crucial to this application, be- 
cause the ultimate dose of radia- 
tion is strong enough to treat a 
brain tumor in one session. This 
differs from the traditional meth- 
ods of administering approximate- 
ly 40 lower-dose treatments over a 
six-week period. 

Using contour information gar- 
nered from the volume images, the 
researchers isolate the tumor on- 
screen by adjusting the configura- 


The arterial tree of a living heart is emphasized by adjusting opacity 
and voxel gradient values. Researchers at the University of lowa Image 
Analysis Facility created the image using CT data from an ultrafast 
scanner and VoxelView Plus software from Vital Images. 


heart disease. “Because we're able 
to visualize the coronory tree, we 
are able to better identify defects 
in blood vessel anatomy,” says 
Knosp. 

At the Dana Farber Cancer In- 
stitute in Boston, researchers with 
Harvard Medical School’s Joint 
Center for Radiotherapy are visu- 
alizing volumes for stereotactic ra- 
diosurgery. Using Stardent com- 
puters and the company’s Applica- 
tion Visualization System (AVS), 
they create 3D voxel-based images 
of brains from CT scans and ex- 
tract and render the contours of 
the key structures. They rely on 
the accuracy of these images to plan 
and administer therapeutic radia- 
tion beams to eradicate inoperable 
brain tumors or post-surgical tumor 
remnants, while leaving the sur- 
rounding healthy tissue intact. 

According to Dr. Hanne Kooy, 


tion of narrow radiation beams. 
They then program the appropri- 
ate dose computation—based on 
beam and patient position—into 
the treatment machine to dictate 
where the beams and the patient 
intersect. 

Volumetric visualization is also 
providing an increased under- 
standing of certain disease process- 
es. Dr. Loyd Myers of the Gillis W. 
Long Hansen’s Disease Center in 
Carville, Louisiana, relies on the 
technology to obtain contour infor- 
mation on the hands of rheumatoid 
arthritis patients. From the ren- 
dered contours, he is able to quan- 
tify the amount of inflammatory 
tissue in these patients’ joints and 
monitor changes in the quantities 
over time with various treatments. 

Initially, Myers and his col- 
leagues got a Stardent system for 
the continued development of a 
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project called the Surgical Work- 
station, which is a 3D kinematic 
model of a human hand that al- 
lows a surgeon to experimentally 
model tendon transfer surgery and 
make projections about the func- 


tion that would result if a certain : 


procedure were elected. The 
group's subsequent entrance into 
volumetric rendering was some- 
what accidental. “We were trying 
to collect accurate anatomical data 
for the model from CT scans,” 
notes Myers. “Three-dimensional 


imaging with AVS was a natural | 


outgrowth.” 
At the University of Texas Med- 


and Stardents AVS. 


ical Branch in Galveston, re- 
searchers are seeking quantitative 
measurements of bone geometry to 
assess the spaces between bones 
that are characteristic of certain 
diseases, including arthritis. Dr. 
Gilbert R. Hillman, professor of 
pharmacology at the university, 
uses AVS to generate shaded, col- 
ored, renderings from volumetric 
images of the human wrist. “We 
want to accumulate enough wrist 
information to provide a basis for 
diagnostic purposes. To do this, we 
need to see relationships between 
positions of bones.” Traditional X- 
rays are inappropriate for this be- 
cause two-dimensional images do 
not provide enough information on 
the spaces between bones that in- 
dicate certain diseases. 

Hillman stresses that he and his 
colleagues are not interested in 
creating 3D images solely for 
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Arcs representing radiation beams sweep through a 
3D perspective of a brain tumor rendered with CT data 


graphics’ sake. “We want to get 
quantitative measurements—vol- 
umes, dimensions across sur- 
faces—that can be used like lab 
tests. Ideally, routine CTs could be 
processed by 3D reconstruction, 
providing referring physicians 


with numeric measurements for 


diagnostic purposes,” he says. 
Using the same technology and 
incorporating MR information, 
Hillman also studies the brain. He 
uses 3D images to establish the 
boundaries of the brain and to 
measure the volume changes in 
the concentric compartments. 
“Changes in volumes indicate vari- 


Courtesy H. Kooy, Dana-Farber Cancer Institute 


ous diseases—such as AIDS. The 
technology could be useful for diag- 
nosing and assessing certain condi- 
tions, as well as monitoring the ef- 
fects of treatment.” 


CT vs. MR Data 

Although volumetric rendering 
can be used with many of the im- 
aging modalities, computed tomog- 
raphy tends to be the method of 
choice. Among the reasons for this 
is that MR is not particularly use- 
ful for imaging bone. Rather, it is 
amenable to imaging structures 
with a high water content, such as 
soft tissue. In addition, according 
to Dr. Myers of the Hansen’s Dis- 
ease Center, reliance on MR data 
for 3D imaging can present certain 
obstacles. “Because were having 
to make real thin slices [.8 milli- 
meters, for example] to get the de- 
tail of the wrist, the signal/noise 


ratio of MR isn’t very good. The fil- 
ters don’t really improve the speck- 
le noise problem. It’s not like imag- 
ing a knee, where the cuts may be 
a centimeter apart.” 

Myers also notes that, in gradi- 
ent echo MR images, the gray 
scales are not proportional to the 
tissue density, as they are in CT, 
in which bones are usually the 
densest gray scale and at the cen- 
ter of the image. “If you want to 
weight the transparency of the 
voxel based on its intensity using a 
CT scan, you can get a great-look- 
ing image, because the innermost 
parts are usually the densest. But 


A pseudocolored human torso, rendered with CT data 
and VoxelMiew Plus software, has been adjusted to make 
the volume transparent. 


if you do that with MR, you'll get 
an image of the surface of the 
hand, because the most dense tis- 
sue is at the edge.” Additionally, 
he comments, in an MR image, 
several different tissue types may 
be similar shades of gray. Al- 
though these structures may be 
easily identifiable to the eye, based 
on their pattern and location, tra- 
ditional image processing tech- 
niques lack this global perspective. 
Therefore, the computer will not 
realize that structures with simi- 
lar gray-shade representations 
may be different. 

This latter complaint—that im- 
age processing software or hard- 
ware does not develop knowledge 
of what voxels belong to what tis- 
sue type—represents a significant 
distinction among applications of 
voxel-based rendering. Typically, 
the specific objective of creating a 
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Courtesy M. Weinhous, Mallinckrodt Institute 


3D volumetric image will either be 
to create a true-to-life representa- 
tion or to establish accurate struc- 
tural contours. 

For example, Myers is not after 
the “gorgeous images” he could get 
using a Pixar image computer. “At 
some point, if you want to try to 
make a measurement of the 
amount of inflammatory tissue in 
a joint, you have to be able to say 
this voxel belongs and this voxel 
doesn’t. At the point that you’ve 
done that, you’ve kind of stepped 
away from the traditional volume 


kins, the “gorgeous images” creat- 
ed with the Pixar are a necessity. 
And, according to Dr. Fishman, 
the clinical utility of their 3D stud- 
ies is unquestionable. “Everything 
a surgeon might do involves a 3D 
structure—a hip, a shoulder, a 
spine—so obviously he or she will 
best understand things in three di- 
mensions. Our goal is to give the 
surgeon a precise 3D model as if he 
or she had the patient’s joint in- 
hand before operating.” 

This is not to say, Fishman 
warns, that all packages claiming 
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Outlining the joint space of a third metacarpal joint using CT scans 
and Stardent’s AVS, Dr. Meyers of the Hansen’s Disease Center identifies 


the invasion of inflammatory tissue. 


visualization techniques that give 
you beautiful pictures.” 

The volumes that Myers creates 
with AVS serve as a launching 
point for the crux of his research. 
“Once we get the volumes, we 
draw lines around them to distin- 
guish the edges of inflammatory 
tissue. Then we compute the en- 
closed volume.” He notes that 
while a normal joint may measure 
between one-half and one cubic 
centimenter, a pathological one 
that is “blown up” with rheuma- 
toid arthritis might measure three 
times that. “We want that number, 
and the contours we get from the 
volumes gives it to us, but we’re not 
doing anything really beautiful.” 

For some purposes, however, the 
visual realism of the 3D image is 
crucial. In fact, to doctors at Hop- 
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to offer volumetric rendering can 
lead to this end. “You have to con- 
sider how the rendered image 
looks. It’s like flavors of vanilla ice 
cream—No-name vanilla just isn’t 
as good as Hagen-daaz. If you're 
going to do 3D imaging and you 
create crappy images, what’s the 
use?” By the same token, Fishman 
explains, “There’s always the dan- 
ger of just making pretty pictures. 
The pictures have to be clinically 
applicable; they must affect pa- 
tient care.” 

Apparently, at Hopkins, the 
studies have proven their clinical 
worth, as requests for them—an 
average of 15 to 20 per week— 
have become commonplace. A con- 
vincing sign of the technology’s ac- 
ceptance is the fact that the medi- 
cal center bills for 3D studies as 


they would any other procedure. 
“To most people, if you say you're 
using some tool or technique but 
don’t actually bill for it, then it’s 
considered a research project rath- 
er than a serious clinical applica- 
tion,” says Fishman. “This way, we 
present it to insurance companies, 
show them what we do, and we get 
reimbursed for it. This is impor- 
tant because it means the study is 
recognized as valuable.” 


Technology Obstacles 

Regardless of whether the intent 
of any one visualization project is 
realism or quantification, some 
technology issues are universal to 
all medical applications. 

For example, Dr. Hillman of the 
University of Texas Medical 
Branch concludes that most vol- 
ume visualization software is bet- 
ter suited for CAD/CAM purposes 
than for medicine. Basically, he 
says, most of the software is based 
on the concept that data is input as 
geometric shapes. “Our data starts 
in the form of volumes with gray 
levels, so creating a 3D model be- 
comes much more difficult.” 

Coupled with this complaint are 
Hillman’s frustrations about the 
difficulty of reproducing his work 
in hard copy. “We need an inex- 
pensive technology that will let us 
show people what we’re doing. 
Right now, it seems that the photo- 
eraphic and video equipment we 
need to do this is disproportionate- 
ly expensive.” 

In fact, cost is an often-cited bar- 
rier to the widespread use and ac- 
ceptance of 3D volume imaging in 
medicine. According to Hopkins’ 
Dr. Fishman, “Of course I would 
like the ability to do real-time re- 
constructions on less-expensive 
platforms. Right now, these can be 
done, but only on very high-end, 
expensive platforms. We did not 
want to develop something on a 
system that couldn’t be duplicated 
in community hospitals.” 

In addition to seeing 3D volu- 
metric imaging come to lower-cost 
platforms, Fishman looks forward 
to the day when he can “ship the 
images over Ethernet directly to 
physicians, who can manipulate 
them in their offices on their desk- 
top computers.” This, he predicts, 
will take a while, “But it will defi- 
nitely come to that.” CGW 
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PART TWO 


Small Worlds 


Exploring life under 
the microscope with 
volume visualization 


By Diana Phillips Mahoney 
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olumetric rendering is 
magnifying our view of 
the microscopic world. 
Three-dimensional ana- 
lyses of data acquired through 
light or electron microscopy, or the 
more recent confocal microscopy, 
give scientists new perspectives on 
myriad cellular and molecular 
structures. 

Traditionally, researchers have 
studied microscopic specimens— 
which, although minute, are three- 
dimensional volumes nonethe- 
less—as series of 2D images or as 
static, 3D structures obtained with 
stereoscopic techniques or X-ray 
crystallography. (Stereoscopic 
techniques produce the appearance 
of solidity by combining the im- 


Density maps of the human 
adenovirus (leff} and hexon 
(above), its major co-protein, 
provide researchers with a 
better understanding of the 3D 
structure of the virus. 


ages of two like pictures. X-ray 
crystallography determines the 3D 
structure of molecules by means of 
diffraction patterns produced by X- 
rays.) 

Recent advances in optical mi- 
croscopy and computer visualiza- 
tion, however, provide the technol- 
ogy for viewing 3D microstruc- 
tures interactively in three dimen- 
sions. And, because the volume- 
rendered image contains all of the 
structure’s information, users can, 
by manipulating such factors as 
opacity and viewing plane, attain 
perspectives that they could not 
get from the microscope alone. 

For example, the advent of the 
confocal laser scanning microscope 
represents a monumental advance 
in biomedical research. 

Basically, the confocal micro- 
scope scans a very small region of 
a specimen with an intense laser 
source to obtain what appears to be 
a slice of the specimen. The aper- 


Diana Phillips Mahoney is an associate editor 
of Computer Graphics World. 
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Courtesy D. Goodhead, MRC-Harwell, UK 
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Courtesy J. White, MRC-Cambridge, UK 


Confocal visualization: The top 
image depicts living fibroblasts in 
fluorescent medium. Below that, 
hippocampal nerve cells are color- 
enhanced to provide clearer structural 
distinctions. At the bottom, the inner ear 
(cochlea) of a guinea pig is viewed in 
stereo to enhance depth perception. 


ture between the microscope’s ob- 
jective and ocular lenses is very 
small, thus blocking out-of-focus 
rays. A narrow laser beam scans 
the slice and stores it as a data ar- 
ray. By manipulating the focal 
plane, researchers collect slices of 
the entire specimen. 

To visualize the microscopic 
structure, a video camera and a 
frame grabber digitize the optical 
slices, then the computer asso- 
ciates each volume element (voxel) 
of the specimen with a value repre- 
senting its light intensity. 

“One thing it [the confocal mi- 
croscope] lets us do is visualize live 
cells, which can’t be done with an 
electron microscope, so were get- 
ting a better idea of how the living 
cell operates,” says Peter DeVries, 
computer manager for Integrated 
Microscopy Resource (IMR), a na- 
tional research organization locat- 
ed at the University of Wisconsin 
at Madison. 


Watching Cells Divide 

The IMR researchers use Vital 
Images’ (Fairfield, [A) VoxelView 
interactive volume visualization 
software on a Silicon Graphics 
workstation to study the inner 
structure of cells. “We’re looking at 
things like tubules, structures that 
move the chromosomes around in 
cell division, for example,” says 
DeVries. 

With the new volumetric render- 
ing technology, researchers can ac- 
tually watch how living cells 
change over time—the process of 
cell division, for instance—by tak- 
ing a series of confocal scans at 
regular intervals. The computer 
then documents the transformation 
process visually. 

One of the earliest discoveries by 
IMR researchers, thanks to ad- 
vances in 3D representation, was 
that the preparations typically 
used to enhance a cell’s appear- 
ance under a regular microscope 
change the cell’s structure. “We re- 
alized that the method we’d been 
using to give us good views of sin- 
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gle-plane images was actually 
squeezing the cells flat, distorting 
them,” says DeVries. Obviously, 
he adds, this has important impli- 
cations for much of the current cell 
biology research. 

At the Eli Lily Research Labora- 
tories in Indianapolis, Dr. Noel 
Jones combines X-ray crystallog- 
raphy with volumetric rendering 
to promote drug design based on 
the structures of enzymes and re- 
ceptors. “Traditionally, this has 
been done by random screening, 
but we would like now to be able to 
design active biological entities for 
therapy that are based on a knowl- 
edge of the structure, so that we 
can not only be more accurate and 
more active, but we can be more 
specific, have fewer side effects,” 
says Jones. 


Crystal Clear 

To this end, Jones is currently 
trying to develop a reliable, auto- 
mated technique for recognizing 
and inspecting proteins in crystal- 
line form. 

“Something may or may not look 
like a crystal when you view it in 
one projection. But, if you can ac- 
tually look at it in 3D, you can de- 
termine if it is really a crystal,” 
says Jones. “For example, we often 
get room lint in our crystallization. 
Viewing them from one direction, 
you might not be sure whether 
what you're looking at is a crystal 
or just a nicely ordered piece of 
room lint.” 

The protein crystals that Jones 
studies are placed in solution and 
sandwiched between glass plates 
in an enclosed container. By scan- 
ning the specimen with a confocal 
microscope, then reconstructing 
the image with VoxelView soft- 
ware on a Silicon Graphics work- 
station, Jones is able to get all of 
the information he needs without 
actually removing the crystal from 
its preparation. 

“What I’ve found very interest- 
ing,” notes Jones, “is that not only 
is the image good from above, as I 
expected, but it is excellent from 
below too. And you can see the 
crystals from the backside as well 
as from the front.” 

Jones adds, however, that view- 
ing the layers perpendicular to the 
direction from which they were 
scanned does not provide images of 
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good resolution, “unless you com- 
mit substantial time, energy, and 
computer memory space to scan- 
ning enough very thin sections to 
increase the resolution. 

“Right now, researchers are lim- 
ited by the rate at which they can 
scan, the size of the data blocks 
they can handle, and the length of 
time they’re willing to wait to get 
the images,” says Jones. But, he 
adds, this is changing, as the scan- 
ning rates of the new confocal mi- 
croscopes increase and computer 
workstations continue to become 
more powerful. 

Jones is also confident that, as 
laser scanning techniques im- 
prove, so will the image quality of 
the subsequent computer recon- 


Reconstructing cell division in sea urchin 
embryos using confocal microscopy and 
VoxelView software gives researchers 
unparalleled insight into the process. 


structions. “Because of slight mis- 
alignments in the laser scanning 
process, the crystals don’t appear 
to have nice, shiny faces, as they 
really do. Rather, they have a kind 
of sandy appearance. Actually, 
they look like they have a bad case 
of acne.” 

The important structural detail 
contained in these images is not 
lost, however. “You can still see if 
your crystal has little satellite 
crystals rolling off of it, or if it has 
imperfections or cracks, things of 
that kind,” Jones adds. 

Traditional electron microscopy 
is also amenable to volumetric ren- 
dering. At the Wistar Institute in 
Philadelphia, the much-studied 
yet not-so-well-understood adeno- 
virus—one of a group of viruses 
that causes diseases of the upper 
respiratory tract—is once again 


under siege. 

After generating numerical data 
sets of digitized electron micro- 
graphs and creating a structural 
density map on a DEC VAXstation 
from Digital Equipment Corp., lab- 
oratory director Roger Burnett and 
researcher Phoebe Stewart trans- 
fer the density map to Stardent’s 
Application Visualization System 
(AVS) to create 3D, interactive im- 
ages of the complex virus. They 
work in collaboration with Ste- 
phen Fuller and Marek Cyrklaff of 
the European Molecular Biology 
Laboratory (EMBL) in Heidelberg, 
Germany, who contribute the digi- 
tized micrographs for the visual- 
ization project by collecting projec- 
tions of the adenovirus particles in 
many different views 
and sending them to 
Wistar electronically. 

The type 2 adenovi- 
rus comprises over 10 
different proteins, but 
researchers have been 
uncertain about the pro- 
teins’ locations within 
the virus because they 
have not had a clear pic- 
ture of its three-dimen- 
sional structure. 

“The Stardent uses 
the DEC-generated 
data to create a three- 
dimensional density 
map at pretty good reso- 
lution,” says Stewart. 
“It’s been especially use- 
ful because we can in- 
teractively slice through the densi- 
ty map and contour the structures 
or position it within another densi- 
ty map. 

“We know the atomic structure 
of one of the proteins [solved by X- 
ray crystallography], so we can po- 
sition that into the density map. 
This helps us to understand how 
the 3D structure is put together 
and will help a lot in knowing how 
the virus infects cells and causes 
illness,” adds Stewart. 

Indeed, the potential of volumet- 
ric visualization technology in bio- 
medical microscopy applications is 
limitless: Cancer cells and the 
AIDS virus, as well as the aber- 
rant processes beneath all forms of 
degenerative disease, may become 
less baffling as researchers become 
familiar with the capabilities of 
this new technology. CGW 
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PART THREE 


A New World View 


ike the human heart, the 
Earth is a volume. To visual- 

ize this volume and, thus, 
learn more about its struc- 

ture and make-up, scientists and 
researchers involved in several ar- 
eas of the earth sciences are turn- 
ing to volume imaging technology. 
Some users of this technology, 
such as those in energy explora- 
tion, extoll the real-time interactiv- 
ity afforded by their volume imag- 
ing systems. Others, such as those 
involved in the detection and map- 
ping of hazardous materials into 
the ground, like the fact that their 
volume imaging tools allow them 
to analyze their data more quickly 
than do traditional analysis tech- 
niques. Still others, such as ocean- 
ographers, choose their volume im- 


Audrey Vasilopoulos is senior associate editor 
of Computer Graphics World. 


aging system based on the amount 
of data the system supports. But 
regardless of which tool they 
choose, it’s clear that users who 
create volume images to study the 
Earth and its processes are now 
able to discern and express scien- 
tific data in ways they never could 
before. 

One of the most prevalent uses 
of volume imaging in the earth sci- 
ences is in energy exploration. In 
this application, the 3D technology 
is being used by a numper of major 
oil companies to visualize proper- 
ties of the Earth’s subsurface, such 
as rock type, porosity, and perme- 
ability, as well as fluid saturations 
and fluid flow, in an effort to locate 
oil underground. 

Many of these users consider the 
use of volume imaging technology 
to be a significant competitive ad- 
vantage in their field; so signifi- 
cant, in fact, that they prefer to 
keep secret specific details on the 
tools and techniques of their trade. 


Typically, however, the process in- 
volves modeling field data on a Sil- 
icon Graphics (Mountain View, 
CA) or Stardent (Concord, MA) 
workstation running software such 
as Dynamic Graphics’ (Englewood, 
CO) Interactive Volume Modeler 
(IVM), Stardent’s AVS, StrataMod- 
el’s (Houston) Stratigraphic Geo- 
cellular Modeling System, or Vital 
Images’ (Fairfield, [A) VoxelView. 
From the resulting volume im- 
ages, these users are able to create 
large-scale simulations of oil recov- 
ery processes, visualize porosity 
and permeability experiments on 
individual rock samples, and visu- 
alize the way in which oil is likely 
to flow underground. 

According to one user in this 
field who requested to remain 
nameless, it’s important in oil ex- 
ploration to work from a 3D vol- 
ume image: “Although 2D maps 
provide a lot of information, it 
would be very difficult to accurate- 
ly identify where oil is flowing 


Volume images are offen used in energy exploration to study oil 
flow within a rock sample (left), as well as to visualize various properties 


of the Earth's subsurface (below). 
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The lack of fractures in this volcanic rock sample taken from Nevada's Yucca Mountains tells rock 
mechanics researcher Leslie Gertsch the safety of this area as a potential nuclear repository site. 


without a 3D reconstruction.” 

Also, the technology allows him 
to work interactively with the 
model data. “[The technology] is 
fast, and it can ... quickly quantify 
the saturation of oil in, for in- 
stance, core samples. I can then 
manipulate the image—slice into 
it, colorize it—so we can clearly see 
the effects of permeability and po- 
rosity and see how they affect the 
way the oil is flowing.” 

Along the lines of energy explo- 
ration (and an area about which 
users will talk more freely) is the 
use of volume imaging to solve oil 
production problems. 

When an oil well is drilled, ex- 
plains Patricia Hunt, senior geolo- 
gy associate with British Petro- 
leum Research (Cleveland), pres- 
sure forces only a small amount of 
oil to the Earth’s surface. There- 
fore, water flooding techniques and 
improved recovery techniques such 
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as chemical flooding must be used 
to push more oil out of the ground. 

As such, being able to under- 
stand how various fluids flow 
through rock with respect to each 
other, as well as which flow se- 
quences produce the most addition- 
al oil, is imperative. 


Seeing into Rock Cores 

“We flow fluids through rock 
cores in our lab to simulate how 
these fluids flow through oil reser- 
voirs,” explains Hunt. “We do this 
in an effort to better understand 
the fluid flow process and to subse- 
quently recommend more efficient 
field production techniques, with 
the ultimate objective of getting 
more oil out of the ground.” 

As an experiment, says Hunt, 
the group at BP Research will im- 
age a rock core by taking axial 
cross-section CAT scan images 
along the full length of the core. 


Then, to create a volume image of 
the rock, they will transfer the im- 
ages from the CAT scanner com- 
puter to Voxel Flinger, a 3D imag- 
ing system from Reality Imaging 
(Solon, OH). 

Voxel Flinger is sold as a com- 
plete software and hardware sys- 
tem: The software allows for fully 
interactive image manipulation of 
volume image data, while the 
hardware consists of a powerful 3D 
imaging engine that boasts an exe- 
cution rate in excess of 800 MIPS 
(millions of instructions per sec- 
ond), as well as a subsystem which 
features a 1O0MHz, 80286-based 
host computer, a 170M Winchester 
disk drive and controller, a 1.44M 
floppy disk drive and controller, 
and 640K of internal RAM. 

According to Hunt, this power 
provides her and her coworkers 
with the ability to manipulate vol- 
ume images with unparalleled 
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speed. “Using a mouse, we can ma- 
nipulate the image in real time,” 
she says. “For instance, we can 
change the visible range settings 
to make certain oil saturations ap- 
pear, and then we can do quantita- 
tive measurements on those satu- 
rations to find out how much oil is 
in the rock. We can also use these 
techniques to measure the distance 
the fluid fronts have moved. 

“The bottom line is that we can 
now do in hours analyses that for- 
merly took days to do using 2D 
graphics or a slower 3D system,” 
she adds. “And we're able to do an- 
alyses now that we couldn’t do pre- 
viously because they were time- 
prohibitive.” 


Mapping Contaminants 

Outside of energy exploration, 
volume imaging technology is per- 
haps being used most extensively 
in the earth sciences to detect and 
map the leak and spread of hazard- 
ous materials into the ground. 

“Volume studies that show how 
all sorts of hazardous materials 
have leaked into the Earth and, in 
some cases, migrated into our wa- 
ter table, from toxic waste dumps, 
garbage dumps, gas stations, and 
industrial tanks is an unbelievably 
hot area right now,” comments 
Wyndham Hannaway, president of 
GW Hannaway and Associates 
(GWH&A), a Boulder, Colorado- 
based firm that supplies image 
processing solutions to scientists 
and researchers in education, gov- 
ernment, and aerospace. These 
phenomena are being visualized 
by various agencies trying to track 
the sources of existing contami- 
nants in order to plan the most ef- 
ficient and successful clean-up 
methods, as well as anticipate how 
the location and placement of 
dumps and toxic waste storage fa- 
cilities may affect the surrounding 
area in the future. 

Typically, users involved in this 
application of volume imaging can 
collect their model data from two 
sources. First, they can take soil 
samples from the ground and send 
them to a lab, where the samples 
are analyzed for possible contami- 
nation. The resulting numerical 
data can then be input into a Sili- 
con Graphics workstation, such as 
the Iris, and the location and de- 
gree of contamination can then be 
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mapped using such volume imag- 
ing programs as Dynamic Graph- 
ics IVM and ISM (Interactive Sur- 
face Modeler) and GWH&A’s Whip 
image processing program. The re- 
searchers could then use the re- 
sulting volume images to accurate- 
ly visualize and study the amount 
of hazardous material in a particu- 
lar area, in terms of both the sur- 
face area affected by contamina- 
tion, as well as how far into the 
ground the contamination has 
seeped. 

These users can also augment 
the information they have dis- 
cerned from the sample analyses 
by applying to the model factual 


One project Comes is studying is 
a military site that was used years 
ago for the production of ammuni- 
tion. “Typically, in the 1940s and 
BOs, the chemical waste that was 
generated from such facilities was 
stored in distilling basins or reten- 
tion ponds,” says Comes. “Over 
time, those contaminants have 
leaked into the subsurface geology, 
sometimes into the aquifer. 

“The military has taken it upon 
itself to improve the environmen- 
tal condition of these sites,” Comes 
adds, “to restore them and return 
the properties back to the public 
sector. We’ve been called upon to 
help them do that.” 


A contaminant plume created by researchers at the US Army Corps 
of Engineers using Dynamic Graphics’ IVM software shows how far into 
the ground hazardous materials have seeped. 


data about the Earth’s strata. 

One user involved in the detec- 
tion and mapping of hazardous 
materials is Greg Comes, a re- 
search civil engineer with the Wa- 
terways Experiment Station, one 
of the research laboratories for the 
US Army Corps of Engineers, lo- 
cated in Vicksburg, Mississippi. 

Comes and his department use 
volume imaging technology in the 
form of proprietary hardware and 
software as well as off-the-shelf 
software to perform subsurface site 
characterization studies, a process 
by which they investigate for such 
clients as the Army, the Navy, the 
Environmental Protection Agency, 
and the Department of Energy an 
area’s subsurface conditions to de- 
termine to what degree a site is 
contaminated and to recommend 
methods of restoration. 


Comes and his coworkers have 
been using volume imaging tech- 
nology for about 18 months. Before 
this time, they assessed contami- 
nated areas using conventional 
drill rigs which collected soil and 
eround water samples at five-foot 
intervals. These samples would be 
sent to a lab and analyzed, and it 
was up to the research team to la- 
boriously plot the numerical re- 
sults of the analysis. Though they 
wound up with a plot that showed 
levels of contaminants at certain 
depths, Comes says, these plots 
were only two-dimensional; fur- 
thermore, Comes and his cowork- 
ers had to guess the level of con- 
tamination in the areas within the 
five-foot samplings, introducing 
the chance for errors. 

Today, the power of a continuous 
data acquisition system and _vol- 
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ume imaging software to model 
that data combine to provide the 
team with more accurate site char- 
acterization studies. Explains 
Comes: “Now we acquire our data 
using a fiber-optic cone penetrome- 
ter, which is basically a truck that 
pushes a steel probe into the 
ground and acquires data pertain- 
ing to soil type and chemical con- 
centration through the use of fiber 
optics.” 

According to Comes, the device, 
which was developed by Stafford 
Cooper of the Waterways Experi- 
ment Station, is continuously ad- 
vanced through the soil to a depth 


face geophysics with the Whip soft- 
ware before we start punching 
holes into the ground with the pen- 
etrometer, so we don’t punch a hole 
into a barrel of contaminant.” 
Regardless of the program used, 
Comes reports that he and his co- 
workers are enjoying the benefits 
that volume imaging technology 
has to offer. “We’re taking real 
data and rendering it as real im- 
ages, and were getting to see 3D 
volume images of these areas in- 
stead of 2D plots,” he says. “We 
can rotate that image, peel off lay- 
ers to see inside, and slice through 
its x and y axes. And now that 


ful to people who use the rock—for 
instance, if they're excavating a 
tunnel through a rock or putting a 
mine in a rock mass to get to a cer- 
tain ore body, or even if they’re 
digging gravel to sell to people who 
make concrete,” she explains. 
Typically, Gertsch receives rock 
samples from mining companies; 
she analyzes these rock samples 
and recommends to the companies 
the best mining machine to exca- 
vate the rock. For a current proj- 
ect, however, Gertsch is taking her 
analyses one step further: She is 
studying rock structures in the 
Yucca Mountains of Nevada to not 


Courtesy Middlebury College, Middlebury, Vermont 


Volumes of water: Dynamic Graphics’ IVM software was used fo visualize the surface bathymetry of the 
Thompson's Bay area of Lake Champlain (leff) and to monitor temperature changes in the water exchanged 
between the Arctic and Atlantic Oceans (right). 


of 50 to 100 feet and at a rate of 
one meter per minute, collecting 
data every 700th of a foot as op- 
posed to every five feet. Through 
fiber-optics technology, the loca- 
tion and level of contaminants are 
determined numerically. This nu- 
merical data is then processed on an 
IBM PC running proprietary code 
that converts the data collected by 
the penetrometer into data that 
can be read by the team’s Iris 380 
VGX workstation. Once the data 
has been converted, the team runs 
it through Dynamic Graphics’ IVM 
and ISM software programs to cre- 
ate a volume image of the contami- 
nated area. 

While several of the team’s jobs 
involve the use of Dynamic Graph- 
ics’ software to map contaminants 
in soil and water, sometimes the 
team is called upon to map the lo- 
cation of large, potentially danger- 
ous objects buried underground. 

“A lot of these military sites con- 
tain buried barrels of contami- 
nants or ammunitions,” says 
Comes. “In such cases, we do sur- 
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were seeing this data in volume 
form, we can make more accurate 
assessments as to how contami- 
nants will spread over time.” 

In addition, the researchers can 
accomplish this task in a much 
shorter period of time. “Typically, 
a site can be assessed now in a 
matter of a few months,” Comes 
says. “Before, it would have taken 
a few years.” : 


Rock Mechanics Research 

While the volume imaging tools 
the Waterways researchers utilize 
were developed to assess existing 
conditions, these tools could also be 
used to plan how to avoid future 
potential hazards. 

For instance, Leslie Gertsch, re- 
search assistant professor of the 
Earth Mechanics Institute, a de- 
partment of the Colorado School of 
Mines in Golden, Colorado, has 
turned to volume imaging technol- 
ogy to help her in her area of re- 
search: rock mechanics. 

“My interest is in describing 
rock masses in ways that are use- 


only recommend to the Sandia Na- 
tional Labs (Albuquerque, NM) 
the most effective method of exca- 
vation, but also to determine the 
safety of this area as a potential 
nuclear repository site. 

For this analysis, Gertsch, using 
a Nikon camera, took 35 photos of 
a volcanic rock sample measuring 
two inches in diameter, which was 
taken from the site. After snap- 
ping each photo, she used a surface 
grinder and shaved off one milli- 
meter from the rock’s surface. She 
then brought the 35 frames to 
Wyndham Hannaway’s Boulder of- 
fices, where Hannaway, using his 
Whip image processing software, 
rebuilt the rock layer by layer to 
create a volume image of the rock 
sample. 

From this image, Gertsch was 
able to visualize the direction of 
the rock’s “grain,” helping her to 
determine the most effective exca- 
vation tools, as well as identify the 
various components of the rock. 
“The lighter colors indicate frag- 
ments of glass, while the darker 
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colors represent preformed rock 
blown up by a volcanic explosion,” 
she states. 

She was also able to discern the 
rock’s permeability. “We could see 
in this image that this particular 
rock sample does not have any 
fractures,” she says. “If it did, this 
would indicate that the rock is per- 
meable enough for nuclear waste 
to seep through. 

“If all the rock in this area is 
like this sample,” she continues, 
“then this site is appropriate for a 
nuclear repository site. 

“Rock fractures are always as- 
sumed to be planar, and generally 
they’re not all planar,” she adds. 
“Acquiring the data and visualiz- 
ing it with volume imaging tech- 
nology ensures accuracy in this 
area.” 


Modeling Water 

Another interesting use of volume 
imaging technology in the earth sci- 
ences arena is in oceanography. 

“The ocean is a 3D structure,” 
states Thomas Manley, a part-time 
research associate and teacher of 
geology at Middlebury College in 
Middlebury, Vermont. “Our aim is 
to use volume imaging technology 
as an educational tool and a re- 
search tool to help us study ocean- 
ography, limnology [the study of 
freshwater lakes], and geology.” 

To perpetuate this, the college 
recently held a seminar to famil- 
iarize its undergraduates with the 
3D technology and to teach them 
how it can be used to glean infor- 
mation about geologic and oceano- 
graphic structures that would be 
extremely difficult to understand 
from 2D imagery. 

Also, educators there are en- 
couraging geology majors to use 
the technology in their research as 
well as in thesis production. One 
student who has already used the 
technology in this capacity is Mat- 
thew Burnham, who, sponsored by 
senior faculty member Patricia 
Manley, wrote his senior thesis 
based on a detailed bathymetric 
study he conducted of the Thomp- 
son’s Bay area of Lake Champlain, 
a portion of the lake in Vermont 
which had never been well- 
mapped, according to Manley. 

Says Manley, “We sailed to the 
area with the Middlebury Re- 
search Vessel and mapped the bay 
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These topological surfaces of 
isotherms, or surfaces of constant 
temperature, show 
oceanographers how the 
ocean's internal waves interact 
with turbulence over time. 


using a Loran C navigation device 
and a precision depth recorder sys- 
tem.” The Loran C device was used 
to obtain navigational coordinates; 
the depth recorder, which operates 
on the principles of acoustics tech- 
nology, measured the depth from 
the water’s surface to the first sedi- 
ment layer and the second and 
third interfaces, which represent 
lithological boundaries beneath 
the first layer of sediment. 

The resulting numerical data 
was then fed to a Silicon Graphics 
4D-25GT workstation running Dy- 
namic Graphics’ ISM and IVM 
software and output as a 3D vol- 
ume image that provided some 
previously unknown information 
on the morphology of the lake bed. 

“With the 3D volume images, 


one of the things the student was 
able to do was strip away the wa- 
ter and look only at the sediment 
interface,” says Manley. “If he 
stripped even farther to the second 
interface, he saw a strong indica- 
tion of the presence of a buried 
streambed channel that nobody 
knew about. This hints that the 
lake level at the time was probably 
a lot lower than what was previ- 
ously thought. 

“Also, by removing the most re- 
cent layer of sediment, he was able 
to calculate its volume. From this, 
he was able to estimate how much 
sediment was imported into the 
bay over the past 10,000 or so 
years and infer what in the envi- 
ronment may have caused this. It 
would be extremely difficult to 
learn any of this just by looking at 
a conventional paper plot.” 

Manley, who is also president of 
Marine Research Corp. (Middle- 
bury, VT), also uses volume imag- 
ing technology to study the physi- 
cal oceanography of the polar 
oceans. 

Over the past several years, 
Manley has been studying a body 
of water known as Fram Strait, 
which lies between the North 
Eastern tip of Greenland and the 
island of Svalbard and which con- 
nects the Atlantic and the Arctic 
Oceans. “I’m studying how the At- 
lantic and the Arctic communicate, 
how water is exchanged between 
the two in the Fram Strait area,” 
Manley explains. “By knowing de- 
tails about the water that is being 
exchanged, such as the tempera- 
ture and salinity, for instance, we 
can understand a little bit more 
about how these factors will affect 
how the ocean will respond to 
changes in climate.” 


A Phenomenal Picture 

To do this, Manley collected over 
4000 hydrographic profiles repre- 
senting an 11-year data set of the 
region and fed the numerical data 
into an Iris workstation running 
Dynamic Graphics’ IVM package. 
“This gave me an absolutely phe- 
nomenal, 11-year average picture 
of what the water structure looks 
like,” says Manley. “We could tell 
from this how the water exchanges 
between the Atlantic and Arctic, 
and the rough volume of water and 
the temperature of the water that’s 
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being exchanged. 

“Also, many years ago, it was 
thought that a major portion of the 
Atlantic goes entirely into the Arc- 
tic, and then it’s recirculated and 
flushed back out again,” Manley 
continues. 

“Some of the pictures we're get- 
ting now of the area beneath the 
ice-covered region of Fram Strait 
show that filaments break off of 
the Atlantic input and do not even 
make it into the Arctic. Instead, 
theyre recirculated south again. 

“This phenomenon has never 
been documented before,” Manley 
adds. “Things like that are impor- 
tant to understand as far as our 
concept of how the exchange sys- 
tem between the Arctic and Atlan- 
tic Oceans works.” 

On a smaller scale in the area of 
oceanography, David Siegel, an as- 
sistant professor of physical ocean- 
ography in the Geography Depart- 
ment at the University of Califor- 
nia in Santa Barbara (UCSB), cre- 
ates volume images that illustrate 
the small-scale mixing process of 
the ocean interior. 

“The ocean is very stratified,” 
explains Siegel, whose research is 
sponsored by the Office of Naval 
Research. “You’ve got warm water 
on top of cold water. 

“As a scientist, I use volume im- 
aging to visualize the process that 
mixes heat from the warmer water 
near the surface down to the cooler 
water in the interior of the ocean.” 
This is important, Siegel says, be- 
cause the rate at which heat is 
transported from the top to the bot- 
tom of the ocean regulates how 
quickly the ocean will respond to 
and regulate variations in the 
Earth’s climate, such as those 
caused by global warming, for in- 
stance. 

As Siegel explains, the data on 
which his volume models are based 
is not empirical; that is, he does 
not physically measure the rate at 
which a portion of a particular 
body of water mixes internally at a 
particular moment in time. Rath- 
er, Siegel models the oceanic flow 
using computational fluid dynam- 
ics techniques. 

“Oceanographers have collected 
tons of data that tells them varia- 
tions in temperature and currents 
in the ocean ... on scales from cen- 
timeters to kilometers,” Siegel ex- 
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plains. “We know all of this. But 
we do not really know the co-var- 
ients between the currents and 
temperature, which gives rise to 
heat fluxes. ’m trying to form a 
better idea of this by using a dy- 
namic model to predict what these 
co-varients are. 

“My approach is to use the sta- 
tistical understanding of the ocean 
to solve the equations of motion for 
a small domain and calculate what 
those mixing coefficients are,” he 
continues. “I’m simulating what’s 
happening in the ocean interior 
and examining what those num- 
bers look like in volume form. 

“Volume imaging allows me to 
actually see what I’m doing,” adds 
Siegel, who first began using the 
technology in October. “I can see 
3D pictures of what’s going on, 
how the ocean is mixing, while be- 


While volume imaging technol- 
ogy appears to be an ideal tool for 
earth scientists in terms of accu- 
rately visualizing phenomena that 
they couldn’t visualize previously, 
it is not always the “be all and end 
all” of visualization tools. 

In fact, the main complaint 
among earth scientists is that the 
technology is computationally ex- 
pensive. For instance, Greg Comes 
of the Waterways Experiment Sta- 
tion feels that the file sizes for vol- 
ume images of the sort he works 
with are too large. “A typical file of 
a contaminant plume might be 
from 100 megabytes to 200 mega- 
bytes in size,” he says. “This means 
that I have to buy an expensive 
hardware system that can handle 
the files.” 

It also means that computation 
time can be particularly lengthy. 


“If you degrade the data, or even average i, 
you'll be throwing away data, no matter how 
you look at itt And what good is that?” 


fore, I had to rely on 2D line draw- 
ings and then infer what the 3D 
volume would look like.” 

Siegel runs the fluid dynamics 
computations on a Cray YMP su- 
percomputer housed at the San 
Diego Supercomputer Center. 
From these computations, he cre- 
ates time-dependent, three-dimen- 
sional flow fields. After choosing 
one snapshot of a flow and isolat- 
ing the three-dimensional velocity 
and temperature fields, he loads 
the data in the UCSB’s Silicon 
Graphics Personal Iris workstation 
and runs it through the Data Visu- 
alizer volume rendering program 
from Wavefront Technologies 
(Santa Barbara, CA) to get his vol- 
ume images. The resulting vol- 
umes depict topological surfaces of 
isotherms, or surfaces of constant 
temperature, which tell Siegel how 
convoluted those surfaces become 
due to turbulence and show him 
how the ocean’s internal waves in- 
teract with the turbulence. 

“The Cray crunches the num- 
bers and solves the equations of 
motion,” he says, “and the Data 
Visualizer on the Iris allows me to 
visualize those numbers by putting 
them into graphical form.” 


Adds David Siegel of the UCSB: 
“In terms of painting 50,000 or 
70,000 polygons, which is typical of 
my wave images, the technology 
doesn’t like me very much. It 
works very slowly.” 

While special algorithms that fil- 
ter out unimportant data may be a 
way to reduce file sizes, Comes and 
Siegel agree that, “You'd have to be 
sure that the data you are filtering 
out is, indeed, unimportant. The ob- 
vious question in this case is wheth- 
er or not the volume would still be 
accurate,” Comes comments. 

“If you degrade the data, or even 
average it, you'll be throwing 
away data, no matter how you look 
at it,” adds Siegel. “And what good 
is that? You won't truly and accu- 
rately know the visual aspects of 
what you’ve worked so hard to get 
computationally.” 

Despite this constraint, users of 
volume imaging systems are gener- 
ally pleased with the added infor- 
mation they are able to glean from 
their analyses and experiments. 
“With volume imaging,” concludes 
Siegel, “we can make definitive 
statements about all sorts of phe- 
nomena about the Earth that we 
just couldn’t make before.” CGW 
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Rocket engines and 
flow fields qualify 
as candidates for 
volume visualization 


By Stephen Porter 


ngineers, like everyone 
else, are not infallible. De- 
spite careful planning, 
bridges collapse, space 
shuttles explode, airplanes crash, 
and machines break down. 

For most of us, these things are 


PART FOUR 


industrial and engineering appli- 
cation areas. 

At the moment, almost nobody, 
including Failure Analysis, is 
making extensive use of volume 
visualization. But a small number 
of companies and researchers are 
hard at work experimenting with 
the technology and developing 
their understanding of just what it 
can do. 

For the most part, engineers are 
working with volume visualization 
in three different areas: non- 


tragedies. For Failure Analysis / 


Associates (Menlo Park, CA), 
they are business opportunities. 
When an engineering structure 
fails, they are the ones people 
turn to for answers. They conduct 
autopsies and look for causes. They 
are, if you will, forensic engineers. 

Because of the demanding na- 
ture of its work, the company is 
constantly evaluating new tech- 
nologies to use in its investiga- 
tions. More than five years ago, for 
example, it became one of the first 
to use computer animation as an 
engineering visualization tool. 
More recently, it began working 
with volume visualization. 

“There are definitely things that 
cannot be visualized properly un- 
less they are done volumetrically,” 
says Robert Frankle, managing 
engineer at Failure Analysis. “It’s 
particularly good for things with 
complex geometries. It makes it 
easier to understand what 
you're looking at and the interrela- 
tionship between things.” 

Because of that, volume visual- 
ization, though commonly associ- 
ated with the medical community, 
is starting to attract the attention 
of a number of people working in 


Stephen Porter is the managing editor of 
Computer Graphics World. 
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insightful 
Analysis 


destructive evaluation, finite-ele- 
ment analysis, and computational 
fluid dynamics. Of the three areas, 
non-destructive evaluation (NDE) 
is the most analogous to the world 
of medicine, where volume visual- 
ization technology is having it’s 
greatest impact. 

While most of us associate X-ray 
machines with hospitals, industry 
also has been using the devices for 
years for non-destructive evalua- 
tion. Just as doctors use X-rays to 
locate tumors and broken bones, 
engineers use X-rays to find 
cracks, holes, and other defects in- 
side various kinds of parts and ma- 
terials. This information can be 
used for a variety of purposes, in- 
cluding failure analysis, quality 
control, damage analysis, proc- 
ess control, and design. 

What volume visualiza- 
tion—or more specifically, in 
this case, volume rendering— 
brings to the party is the ability to 
do these inspections in 3D. 
Until now, the data collected by 
industrial ultrasound and comput- 
ed tomography (CT) machines 
could only be output as a series of 
2D images. It is then up to the us- 
ers to try to visualize an object as a 
3D volume by piecing together the 
images in their heads. 
Volume rendering software does 
that “piecing together” automati- 
cally. The result is a 3D vol- 
ume that accurately reflects 
the true structure of the part. 
Working on a computer screen, en- 
gineers can flip the volume around 
to look at it from any angle or in- 
teractively peel away the layers to 
peek inside. They can also perform 


The US Air Force has contracted 
with Aracor, an industrial 
scanning vendor, for a system 
y that will allow it fo use volume 
visualization to inspect solid 
' rocket engines used in 
intercontinental ballistic missiles. 
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various image processing functions 
on the image to enhance picture 
quality, change transparency lev- 
els, or highlight a particular char- 
acteristic. It is, in a very real 
sense, 3D image processing. 

Among those experimenting 
with the technology is the US Air 
Force, which has contracted for a 
system to inspect solid rocket en- 
gines for intercontinental ballistic 
missiles (ICBMs). The fuel for 
these types of engines is solid, like 
rubber, and over time they develop 
voids, cracks, and debonds (which 
occur when the fuel separates from 
the motor case). If these defects are 
large enough and in the right 
place, they can cause the engines 
to explode. 

To prevent that, the engines are 
checked periodically via non-de- 
structive evaluation. But when the 
results of the inspections are out- 
put as 2D images, conclusions can 
be ambiguous. It’s the hope of re- 
moving that ambiguity, and the 
hope of reducing inspection time 
by 50 percent, that is pushing the 


f all the areas in which voxels are starting to 
pop up, one of the most unusual is in flight 


Air Force toward volume render- 
ing technology. 

The system for the Air Force is 
being built by Aracor (Sunnyvale, 
CA), a maker of industrial scan- 
ners. When completed, it will con- 
sist of a customized CT scanner 
large enough to handle the missile 
engines, and Voxel Flinger, a 
voxel-based rendering system sold 
by Reality Imaging (Solon, OH). 


Eliminating Ambiguity 

Captain Gil Ocampo, project offi- 
cer of missile systems technology 
at Norton Air Force Base (San 
Bernardino, CA), says it may take 
five years before a final system is 
ready, but he’s already seen demos 
running on a preliminary proto- 
type system. He was impressed. 

“They can rotate it, cut slices out 
of it, change colors. They can do a 
lot of things with it,” says Ocampo. 
“It was pretty impressive.” 

Most importantly, says Ocampo, 
the 3D images made it much easi- 
er to identify defects and their ex- 
act location. “During the demo,” 


says Ocampo, “they ran standard 
CT slices, and it was very difficult 
to see the problems. But when they 
showed it as a 3D image, it was 
very easy to see. There was almost 
no difference of opinion.” 

At the Alcoa Technical Center 
(Alcoa Center, PA), where techni- 
cal specialist Bob Blake has been 
experimenting for the last three 
months with Voxel View, a soft- 
ware package from Vital Images 
(Fairfield, IA,), the envisioned pur- 
pose of volume rendering is a little 
different. Here the focus is on proc- 
ess control. 

For example, says Blake, if some- 
one were trying to reduce the poros- 
ity (the number of small holes) in a 
composite material, “They might in- 
crease the dwell cycle in an auto- 
clave processing run. What I can do 
is check the material after they’ve 
made that change to determine 
whether or not the porosity has de- 
creased. Basically, it provides pro- 
cessing engineers with feedback as 
to whether or not they are heading 
in the right direction.” 


simulation. More than 10 years ago, engineers at 
Hughes Aircraft (Manhattan Beach, CA) identified 
voxel rendering as the technology of the future for 
flight simulation. Today, the company is a little 
over a year away from delivering its first voxel- 
based system to the US Air Force. 

While other simulation systems use polygonally 
based modelers, the engineers at the Training and 
Support Systems Group of Hughes are convinced 
voxel-based modelers can do a better job. 

Other modelers, explains Hughes engineer Dr. 
John Lewis, use about 16,000 polygons to render 
an average scene. In contrast, the Hughes system, 
dubbed RealScene, uses millions of voxels. The re- 
sult, says Lewis, is a higher resolution, more realis- 
tic looking scene, as typified by this rendering of 
California’s Orange County (right). 

Moreover, says Lewis, that crisp resolution is 
maintained even when an aircraft flies close to the 
ground. With polygonal systems, he says, the im- 
age becomes more blocky. Maintaining that resolu- 
tion, he says, “is particularly important for helicop- 
ter training because of the way helicopters maneu- 
ver. They use terrain as a way of masking them- 
selves from their target area. They use a lot of pop- 
up types of maneuvers.” 

Because the rendered scenes are so realistic, 
Lewis says the system can be used for more than 
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just training pilots how to fly planes. Experienced 
pilots can also use them to conduct practice runs of 
actual missions. 

“What we think we can provide,” says Lewis, “is 
a real-world picture of what the environment will 
look like to a pilot who is about to go out on an 
actual mission. Until now, they would have had to 
make do with a more cartoon-looking approach or 
someone’s impression of what the terrain might 
look like.” —SP 


Stan Sorscher at the Boeing 
Commercial Airplane Group (Ren- 
ton, WA), who is also experiment- 
ing with Voxel View, has yet an- 
other goal in mind—impact dam- 
age analysis. Here volume render- 
ing would be used to show the way 
damage propagates through, say, 
an airplane panel or turbine blade 
struck by a bird or a piece of hail. 
Such information could be used not 
only to assess the damage but to 
make decisions about how to im- 
prove the design of the material to 
make it more durable. 


you can look for things like broken 
wires.” 

Of all those working with vol- 
ume rendering, Failure Analysis 
seems to be the furthest along with 
the technology. That’s due, in part, 
to its early start. It began experi- 
menting with volume visualization 
almost four years ago using propri- 
etary software and a Pixar imag- 
ing computer. Today, it’s trans- 
ferred its software to the Stardent 
workstation sold by Stardent Com- 
puter (Concord, MA), in order to 
take advantage of the development 


The airflow around the wing of an F-18 fighter can be visualized 
volumetrically using Wavefront’s Data Visualizer software. 


Like Ocampo, Blake and 
Sorscher acknowledge that volume 
rendering offers a more natural 
way to look at data. However, they 
add, it’s not always necessary. For 
many purposes, 2D images are ad- 
equate. 

“To make accept/reject decisions 
and do routine inspections, you 
really don’t need all this data,” 
says Sorscher. “But sometimes 
squirrely things come up and you 
need more detail. That’s when vol- 
umetric rendering becomes really 
important.” 

One of the best examples of 
when a volumetric image would be 
invaluable comes from Bob Fran- 
kle of Failure Analysis. Imagine, 
he says, using CT scans to inspect 
a mechanical structure or appli- 
ance that contains wiring. 

“If you look at a 2D cross slice,” 
he says, “all you might see is a dot 
representing the wire. But if you 
stack all the slices up and create a 
volume, then you can actually 
trace wires inside the part. And 
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environment offered by Stardent’s 
AVS software. 

What makes Failure Analysis’ 
work so innovative is that it not 
only creates 3D volumes from 
scanned data, but it then feeds 
that information directly into a fi- 
nite-element model using a propri- 
etary software program called 
FANDEP. 

“If I use a CT scan and detect a 
low-density region in a part, I 
want to be able to insert that re- 
gion into my finite-element models 
in exactly the same spot that it is 
in the part,” says Frankle. “I do 
that because that portion of the 
part will behave differently than 
the rest of the part. And that por- 
tion of the part might turn out to 
be the portion where a premature 
failure might occur.” 

In other words, passing this data 
to the FEA model enables the 
analysis of the model to take into 
account actual defects. The result 
is a more accurate analysis. 

According to Frankle, this tech- 


nique not only will help engineers 
uncover the reasons why a system 
failed, but it can also be used ina 
quality control environment before 
a failure occurs to determine 
whether or not a particular struc- 
ture or material is acceptable. 

At the moment, Failure Analy- 
sis has used this technology on 
only a few in-house projects. But 
eventually the company plans to 
make the technology available as a 
commercial product. It’s already 
under contract to deliver such a 
system to the Air Force sometime 
next year. 

Like Sorscher and Blake, Fran- 
kle says he uses a number of differ- 
ent scanning technologies to col- 
lect data, including CT, ultra- 
sound, and electromagnetic. The 
CT data is the easiest to work 
with, he says, because it’s collected 
in a more natural 3D process. Nev- 
ertheless, all the techniques have 
important strengths. CT scans, for 
example, are particularly good at 
highlighting density differences, 
but ultrasound is better for finding 
delaminations (that is, those areas 
in a composite material where plys 
have separated from one another). 

Moving outside the world of non- 
destructive evaluation, you also 
find volume visualization technol- 
ogy turning the heads of those in- 
volved in finite-element analysis 
and computational fluid dynamics 
applications. 


Visualizing Fluid Flows 

The term “volume visualization” 
generally means something slight- 
ly different when applied to FEA 
and CFD applications than it does 
when applied to NDE applications. 
For example, data for NDE appli- 
cations is captured data that comes 
from scanning an actual object. In 
FEA and CFD applications, the 
data usually comes from geometri- 
cally created models and mathe- 
matical calculations. 

Second, although the models in 
both application areas consist of 
volume elements, the NDE data 
sets are captured with a technique 
commonly referred to as volume 
rendering, which make uses of reg- 
ular grids and cube-shaped ele- 
ments called voxels. While it’s pos- 
sible to use voxels to construct 
FEA and CFD models, most such 
models are not voxel based and are 
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characterized by irregular or un- 
structured grids. 

In all cases, however, you are 
dealing with volumes, which can 
loosely be defined as any field of 
data where the data values are 
spread out through a 3D volume. 
What today’s newest tools provide 
is a way to manipulate that vol- 
ume interactively. 

As is the case with NDE, the 
number of people actually using 
the newest volume visualization 
techniques for FEA and CFD ap- 
plications to date is small. And 


New capabilities in the latest release of Sfardent’s AVS software allow 


cutting plane and wait for a new 
image to be rendered. The differ- 
ence is similar to the difference in 
the NDE field, where traditional 
methods force users to work with 
2D image slices, but volume visu- 
alization allows users to work in- 
teractively with a 3D volume. 

These benefits are perhaps even 
more important for computational 
fluid dynamics applications, where 
engineers are often trying to trace 
the patterns of complex air or fluid 
flows over time. 

“By working with a volume ren- 


it to handle the kind of unstructured cell data found in this FEA model. 


most who are using it are still in 
the experimental stage. But the 
benefits seem real enough. 

Dr. T. Wei Lee, a technical spe- 
cialist at FMC Corp. (Santa Clara, 
CA), a manufacturer of military 
vehicles, missile launchers, and 
canned food sterilization machines, 
is currently evaluating Release 3.0 
of Stardent’s AVS software for use 
as an FEA post-processing tool in- 
side the company. 

According to Lee, the biggest 
benefit the software offers over tra- 
ditional post-processors is that it 
makes it easier to visualize a mod- 
el. If you want to look at a stress 
point somewhere in the interior of 
model, for example, you simply 
peel away the layers of the model 
interactively. With a classical post- 
processor you'd have to define a 


dering—especially an animation 
volume rendering, where the 
fourth dimension is time—then we 
have space-time relationships. 
And that is very valuable,” says 
Ronald Kriz, an associate professor 
at Virginia Polytechnic Institute 
and State University. He’s been 
using a number of different soft- 
ware packages to help visualize 
fluid mixing problems in jet en- 
gines and stress wave propaga- 
tions in composite material. 

“When you work in a three-di- 
mensional plane,” he says, “things 
that would have appeared not to be 
related become related. And if you 
can see something that previously 
you couldn’t see, then potentially 
that can lead to a new approach to 
the problem.” 

Dan Curtis at Boeing Computer 


Services (Bellevue, WA), another 
Stardent user, seconds the notion 
that the ability to animate a flow 
field in three dimensions has in- 
valuable benefits. “It allows you to 
get a feel, for example, for how a 
pressure field changes as you move 
out along the wing of an airplane,” 
he says. 

Curtis also values the ability of 
Stardent’s software to automatical- 
ly generate isosurfaces. Such a sur- 
face consists of those sets of points 
in a model that share a common 
value, such as temperature. 


Waiting for Acceptance 

But while everyone in all the ap- 
plication areas agree that volume 
visualization technology offers a 
more intuitive approach to visual- 
ize data, many also agree that it 
may take time before it wins wide 
acceptance among engineers. Part 
of the problem, they say, is that 
the software is still too hard to use. 
But part of the problem is also the 
fact that although 2D images 
aren't as clear as volumetric im- 
ages, they are, in many cases, good 
enough to do the job. So justifying 
the added expense of volume visu- 
alization becomes difficult. 

“If you look at the technology in 
the medical industry, boy, what a 
winner,” says Boeing’s Stan 
Sorscher. “Everybody wants their 
brain scanned. Youre dealing with 
a high value part, all of them the 
same, high volume. Everybody is 
interested in volumetric informa- 
tion. And they'll pay for it. 

“But take the same technology 
for industry and, well, I think for 
awhile there were more vendors of 
industrial scanners than there 
were installed systems.” 

Nevertheless, Sorscher and oth- 
ers agree that in time the technol- 
ogy will catch on and more and 
more applications will be found 
that can justify the cost. And as 
technology advances push those 
costs down, the list of users is 
bound to grow faster still. 

In the meantime, there will be 
some applications that can cost jus- 
tify the expense now. “Initially the 
capital cost will be high,” says 
Ocampo, who plans to use the tech- 
nology to evaluate missile engines. 
“But we figure that by saving an 
engine, we can recoup most of that 
cost.” CGW 
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Consistent line quality. 

The Mutoh F-920AR has it all for 
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Find out more about plotter auto- 
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Mutoh or your Mutoh dealer. 

CIRCLE 42 ON INFORMATION CARD 


MUTOH AMERICA INC. 895 Cambridge Drive, Elk Grove 
Village, Illinois 60007 Tel: 708/952-8880. 

Fax: 708/952-8808. 

Western Office: 4883 East La Palma Avenue. Suite 505, 
Anaheim California 92807 Tel: 714/779-2326. 

Fax: 714/779-0185. 

Eastern Office: 23 Walkers Brook Drive, Reading. 
Massachusetts 01867 Tel: 617/942-2442 

Southeastern Office: 2100 West Loop South, Suite 800, 
Houston, TX 77027 Tel: 713/850-7280. 

Fax: 713/621-4606. 

Western Canada: Vancouver Tel: (604) 984-4171. 

TOLL FREE (800) 663-6001. 

Eastern Canada: Toronto Tel: (416) 513-7027. 

TOLL FREE (800) 465-0164. 

MUTOH EUROPE GmbH. Klosterstrasse 112, 4000 
Dusseldorf 1 F.R. Germany Tel: 211-906940. 

Fax: 211-362128. 

MUTOH INDUSTRIES LTD. 1-3, Ikejiri 3-chome, 
Setagaya-ku, Tokyo 154 Japan. Tel: (03) 5486 -1111. 
Telex: 2422575 DRAMUT J Fax: (03) 5486-7163 

Cable Add: DRAFTERMUTOH. 


2 


Japan's No.1 Name in Professional Plotters 


PUBLISHED BY THE NATIONAL COMPUTER GRAPHICS ASSOCIATION 


VOLUME ll, NUMBER 16 April 1991 


; 


Award Winners to be - Partnerships are Next Wave, say 
Screened at Video Theater * Computer Graphics Industry Experts 


Strategic partizerships will be the means by which firms introduce products to the 
computer graphics marketplace in the "90s, according to industry experts who 
spoke at the 1991 Frost & Sullivan conference on computer graphics. 

“In business plans today, most start-up companies very seldom talk about 
going into business by themselves,” said conference chair (and former NCGA 
president) Carl Machover in his opening remarks. “They talk about developing 
strategic partnerships.” 

The cost of starting a new company, and the task of competing with firms 
already entrenched in graphics markets, are the main reasons developers of 
software, hardware, peripherals and services are turning toward the partnership 
route. 

“In the 1980s, microCAD allowed start-ups to enter the market,” said 
CADKEY INC. founder Pete Smith in a presentation on CAD firm business 
exposition. NCGA ’91 will be held structures. “For PC-based CAD, smaller companies provided a pricing umbrella 
April 22-25, 1991 at McCormick that larger companies could not penetrate. 
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swarms of bees, magical musical 
instruments, a boxing mouthwash 
bottle, and hundreds of other 
animated images - all computer- 
generated - will be screened in the 
NCGA ’91 Video Theater. 

The theater, which will display 
the winning entries from the 
NCGA 1991 International Computer 
Animation Competition, will run 
continuously on the exhibit floor of 
the NCGA ’91 conference and 


The competition winners shown the technologies necessary for current CAD products,” Smith said. While Smith 
in the Video Theater will include believes partnerships can resolve this problem, he added some words of caution. 
some of the finest computer- “There has to be a balance between doing it yourself, and establishing 
generated animation produced in partnerships,” he said. 

1990. Mason Brown, vice president of marketing for American Information. 

“The quality of entries was at an Systems, suggested firms new to the computer graphics industry may approach 
all-time high,” says William Kovacs, e established firms and offer to act as a new means of product distribution. In a 
vice president of research at presentation on executive information systems (EISs), Brown said American 
Wavefront Technologies and chair Information Systems has formed a joint venture with Software Publishing 
of the competition. “The student Corporation, to use Software Publishing’s Harvard Graphics software in EISs 
work is getting better every year.” that American Information Systems designs. “EIS firms may offer to act as 
One winner in the student category, suppliers of delivery systems for graphics and information packages,” 

“Camera Work,” features three- Brown said. 

dimensional rendered cameras that Although the majority of the Frost & Sullivan speakers expressed the belief 
come to life in a photo shop. In that the strategic partnership is the best path for success in the 1990s, they also 
“Grinning Evil Death,” the expressed confidence that computer graphics will continue to remain a 


(See Video Theater on page 2) multibillion dollar industry. 


NCGA News ts published as a service to the members of the National Computer Graphics Association. Questions about membership in NCGA should be 
addressed to NCGA headquarters at 2722 Merrilee Drive, Suite 200, Fairfax, VA 22031 « Phone: 1-800-225-NCGA, 703-698-9600 « FAX: 703-560-2752 
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Video Theater (from page 1) 


student/faculty category first place winner, a giant mechanical cockroach (whose movements were 
completely generated by computer programs) wreaks havoc in a big city. 

In addition to the Video Theater, the NCGA ’91 exhibit floor will feature 200 top computer 
graphics vendors, new product announcements, the Integrate II exhibit on systems integration and 
standards, and much more. 

For more information on NCGA ’91 programs and events, call 1-800-225-NCGA or 
703-698-9600, ext. 310. 


The Graphics Podium 


This feature presents the ideas of recognized leaders in the computer graphics industry. The 
author’s opinions do not necessarily express the opinions of NCGA. 


MicroCADD: A Dynamic Segment of the CAD Marketplace 
by Terry Wohlers 


MicroCADD has come a long way in just 10 years. As microCADD continues to receive attention, 
certain technology and market trends emerge: 

¢ DOS extender technology continues to suprise many. Users are seeing a doubling in system 
performance simply by upgrading to the 32-bit protected mode version of their CAD software and 
adding two to three megabytes of system memory. DOS extender technology also frees precious 
system memory needed for display and network drivers. 

¢ Software-based display list processing (DLP) is available for a couple of hundred dollars. DLP 
reduces the time of often-used CAD display operations, such as zoom and pan, from minutes to 
seconds. Just two years ago, you had to spend $3,000 to $4,000 to achieve similar DLP benefits. 

e Companies are now finding that network servers help to organize and control multiple stations 
and users. Network-based data management software also improves the organization of files and 
enables users to locate files more easily, avoiding costly re-creation of work. Shared plotting, 
E-mail, and smaller hard disks at individual stations help to justify the network. 

¢ Solid modeling software may have been too demanding for microCADD hardware in the past, 
but this will not be the case in the "90s. Desktop computers with plenty of MIPS and MFLOPS will 
power this yet-to-blossom software. With affordable options such as AutoCAD’s Boolean-based 
Advanced Modeling Extension, thousands will experience the benefits of solid modeling. 

¢ Value-added distribution is key to the success of microCADD. Moving boxes and software 
packages (only) is not the ticket to riches in microCADD sales. Instead, savvy resellers will 
package their expertise with the hardware and software. Quality training, telephone and on-site 
assistance, and specialized system customization will separate the mediocre resellers from the 
really good ones. In short, VAR profits in the ’90s will come from employee expertise, not from 
product margins. 

¢ Product mixing will continue to challenge the best minds in the industry. Resellers will play an 
important role here too, especially when networks are added to an already complex mixture of 
components. But dealer technicians cannot live at the client’s work site. MicroCADD user 
companies will recognize the need for dedicated system managers, will train these individuals,and 
will reward them for their hard work and important contribution to the automation effort. And 
employers will learn to cultivate not just one person with comprehensive knowledge of the system, 
but two or three. 


Industry consultant Terry Wohlers is chairman of the NCGA Section for MicroCADD, serves on 
the NCGA Board of Directors, and is a contributing editor to Computer Graphics World. 
Technology and market directions is the subject of an NCGA’91 conference session titled 
“Trends in MicroCADD.” The session, sponsored by the NCGA Section for MicroCADD, will 
feature speakers from Apple, Autodesk, CADKEY, Compaq, Computervision, Houston Instrument, 
Orr Associates and Wohlers Associates. 
For more information on NCGA '91, call 1-800-225-NCGA or 703-698-9600, ext. 310. 
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Rapidoplof® Presentation Graphics 


Fiber-Tip Plotter Pens and Media 
for Optimum Quality, Precision and Economy 


Rapidoplot® Fiber Tips have a spe- 
cially formulated universal ink which 
works well on water-reactive over- 
head transparency film and various 
types of paper. The result is quality 
output for fill-in plots and general 
ourpose plotting. Available in up to 
10 brilliant colors and 2 line widths. 
Molded to fit most popular plotters 
including HP, HI, Calcomp and Zeta. 


Rapidoplot® Water-Reactive Over- 
head Transparency Film accepts 
Koh-I-Noor’s Universal Ink to provide 
bright, eye-catching presentation 
overheads. Compatible with fiber-tip 
plotter pens designed for any over- 


head film or universal use. Available 
for either 8%" or 11” edge-loading 
plotters. 


Rapidoplot® Premium Glossy Paper 
features the whitest background 
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available, creating optimum results 
when matched with Koh-l-Noor Rap- 
idoplot® Fiber Tips. 

Economical yet quality graphics are 
obtained when Rapidoplot® Matte 
Chart Paper is used with Rapidoplot® 
Fiber Tios and DPP®. Recommended 
for check plots produced with roller- 
ball plotter pens. 


Call Toll Free 800-877-3165 to receive 
a FREE sample plot and information 
on our Presentation Graphics Starter 
Kit. Koh-l-Noor Inc. 100 North St. 
Bloomsbury, NJ 08804, In Canada, 
1815 Meyerside Dr., Mississauga, Ont. 
L51 1G3. Toll Free Fax 800-268-5475. 


Exploring the 


eginning April 15th, 
television viewers 
» who tune in to The 

bh Astronomers will 
witness the largest 
a § concentration of 3D 
computer animation of any PBS 
television project ever created. The 
six-part PBS series will provide an 
unprecedented look at the state of 
the art in modern stargazing and 
the exploration of today’s most in- 
triguing cosmic mysteries. Narrat- 


Computer animation 
facilities create stellar 
effects for The Astronomers 
series 


ed by Richard Chamberlain and 
produced by the Los Angeles public 
television station, KCET, the series 
has received generous funding from 
the W.M. Keck foundation to the 
tune of $5.5 million—making The 
Astronomers the most expensive 
PBS project in history. 

Nearly $1 million of that total 
was spent on the effects, especially 
for generating computer anima- 
tions of cosmic proportions, from 
the Big Bang and the evolution of 
the solar system, to black holes, 
quasars, and nuts-and-bolts se- 
quences depicting phenomena such 
as orbital paths and gravity waves. 
The computer graphics work was 
farmed out among three Holly- 
wood-based computer animation 
facilities: Kleiser-Walczak Con- 
struction Company, Sidley/Wright, 


Contributing editor Peter Sorensen is a com- 
puter animation consultant based in Santa 
Monica, California. 
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By Peter Sorensen 


and Digital Animation 
Laboratory (formerly 
Optomystic). 
PBS/KCET visual ef- 
fects producer, Michael 
Van Himbergen (Die 
Hard is one of his cred- 
its), left Boss Films 
(Marina del Rey, CA) to 
work on The Astrono- 
mers for 14 months. He 
recalls that PBS had 
been somewhat shell- 
shocked by the cost of 
the special effects for 
the Cosmos series on 
the universe (with Carl 
Sagan) produced 10 
years earlier, but the 
show had proved ex- 
tremely successful. PBS knew this 
time around, says Van Himbergen, 
that, “It would have to cough up a 
lot more dough if it was going to 
view the universe from beginning to 
end, and everything in between. 
“To keep the price down, we 
used free NASA animation when- 
ever possible and still photos that 
were manipulated on an anima- 
tion stand at AnimaGraphics [a 
Cosmos contributor] in San Fran- 
cisco. But I figured that the way to 
do [the main effects] was at the 
computer graphics boutiques. At 
first, KCET wasn’t convinced that 
they could be done with computer 
graphics, but I was totally con- 
vinced that they could. So, I did 
test shots at the three [Hollywood- 
based] companies, and we found 
that they were willing to work 
within the price range that we 
needed. KCET went from being 
very worried to being very 
pleased,” he adds. 
Van Himbergen states that the 


Thousands of orbiting 
texture maps make up 
this galaxy created by 
Kleiser-Walczak ONG 
Santa Barbara Studios for 
The Astronomers. Tne 
same team diso used 
texture maps for an 
animation of a black 
hole (above). 


Images on these two pages © 1991 Kleiser-Walczak Construction Co. 


Jupiter's moon, lo, 
complete with a sulphur 
volcano, was first 
sculoted in clay by 
Kleiser-Walczak and 
then encoded with a 
3-space digitizer. 


KCET team ended up with approx- 
imately 70 computer-generated se- 
quences, enough for almost an 
hour’s worth of TV footage. “We 
tried to get as much big bang out of 
our little buck as possible. A mil- 
lion dollars is a lot, but not for six 
episodes,” he says. The team decid- 
ed, therefore, that traditional movie 
effects such as motion control and 
cloud tanks would not be cost-effec- 
tive. Moreover, Van Himbergen 
knew that computer graphics 
would allow the flexibility of ele- 
ments necessary for the thousands 
of changes that would inevitably 
occur in trying to make the show 
scientifically accurate. 

Van Himbergen discovered that 
each company used different tools 
and revealed different technical 
characteristics and artistic 
strengths in their personnel. “Just 
by looking at the storyboards,” he 
says, “we could figure out if they 
were from Kleiser-Walczak, with 
its evolutionary astronomical phe- 
nomena requiring large databases. 
Sidley/Wright lent itself to a huge 
amount of 3D theoretical scientific 
visualization. Digital Animation 
Lab has a very esoteric computer, 
the Connection Machine [from 
Cambridge, Massachusetts-based 
Thinking Machines Corp.], and its 
particle system software by 
[Thinking Machines consultant] 
Karl Sims is one of the best.” 


Kleiser-Waliczak Input 

In contributing to The Astrono- 
mers, Kleiser-Walczak worked in 
association with John Grower (an 
art director on Tron, the first mo- 
tion picture to incorporate comput- 
er graphics) and his computer ani- 
mation facility, Santa Barbara 
Studios. Together, they produced 
25 shots amounting to 12 minutes 
of high-end 3D animation, includ- 
ing sequences of the evolution of 
the solar system, a flight through 
Saturn’s rings, collisions of galax- 
ies, and footage of everything from 
quasars, novas, and black holes to 
a reverse cosmic zoom. 

Jeff Kleiser was responsible at 
Kleiser-Walczak for design and cli- 
ent interface issues relating to The 
Astronomers, while Diana Walczak 
(an accomplished sculptress well- 
known for creating human body da- 
tabases) modeled planets and paint- 
ed texture maps for the project. San- 
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ta Barbara Studios principal, John 
Grower, was responsible for special 
software development and produc- 
tion rendering. 

Grower, originally one of the 
first people to join Wavefront Tech- 
nologies Inc. (Santa Barbara, CA), 
was able to modify Wavefront’s vi- 
sualization package to replicate 
the motion of stars in colliding gal- 
axies and the matter in the accre- 
tion disks of black holes. 

“It was a tremendous challenge,” 
Grower recalls. “Obviously, with 
galactic phenomena, you have star 
matter, gas, and dust. You have 
differential motion and a lot of 
physics involved. You also have 
very complicated time sequences 
showing things that take millions 
of years to develop. Instead of do- 
ing them with particle systems, we 
decided to use texture maps to 
make them more realistic. 


Galaxy of Texture Maps 

“But the problem is we needed a 
lot of texture maps, and they all 
needed to be transparent and gas- 
eous-looking. Our program worked 
sort of like a particle system, using 
thousands upon thousands of 2D 
gas and dust texture maps—each 
tiny map moving independently in 
the scene at a different speed and 
Always facing the camera. [The re- 
sult was] a sort of cloud tank effect 
that was very controllable and re- 
alistic—and the most complex ren- 
dering job that I’ve ever done.” 

Grower adds that the Kleiser- 
Walczak team received support 
from HP/Apollo (Chelmsford, MA) 
in the form of a DN10000 worksta- 
tion equipped with four processors, 
128M of RAM, and 1.5g of disk 
space, so that the computer could 
dynamically allocate the swap 
space necessary to render four 
frames at a time. Each frame used 
approximately 200M of swap space 
because of the thousands of texture 
maps and transparent polygons 
that were involved. 

As they worked on their portion 
of The Astronomers together, 
Kleiser would design an animation 
at his facility on a Silicon Graphics 
(Mountain View, CA) Iris worksta- 
tion running Wavefront software 
and send the production data to 
Grower. Grower would render the 
frames and send the animation 
back to Kleiser-Walczak, which 


would transfer it to a Sony (Park 
Ridge, NJ) LVR 5000 video laser 
disk for delivery to the client, who 
dubbed it on to one-inch videotape 
for editing into the show. 
Kleiser-Walczak used the Sony 
laser disk in conjunction with a 
Tektronix (Wilsonville, OR) work- 
station equipped with a digital vid- 
eo board; this setup proved faster 
than recording the animation on 
tape, which would have required 
video pre-roll for every frame. Be- 
cause the Tektronix workstation 
could download frames in the 
background, it could also be used 
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as a graphics workstation. 

In the meantime, Walczak mod- 
eled Jupiter’s moon, Io, in clay for 
encoding with a 3-space digitizer. 
(Walczak and Kleiser had a baby 
girl in August, midway through 
the job, and they named the girl Io. 
Walczak states, “I especially liked 
the way the name looked—like the 
number 10, a one and a zero, but 
also like binary math, with the let- 
ters symbolizing input/output.” Of 
course, it’s really the name of a 
woman in Greek mythology.) 
Walczak also served as the art di- 
rector on the shot of Saturn, built 
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Saturn’s icy rings glisten with particles that represent the positioning 
of myriad texture maps rather than the use of a particle system. The 
lower close-up image of this Kleiser-Walczak animation shows the 
ring’s rocks and ice crystals as the camera passes through. 
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the galaxies, and painted cloud 
and other textures used in the 
Kleiser-Walczak animation. 

Because the stellar clouds and 
gas texture maps were often re- 
peated dozens or even hundreds of 
times in a single frame, creating 
them at a low resolution (so that 
they appeared indistinct and gas- 
eous-looking) made the repetition 
less noticeable. “The clouds that 
worked the best,” Walczak says, 
“were like quick smudges done in 
really low resolution. We original- 
ly made more complicated clouds 
at higher resolution, but they tend- 
ed to have too much detail and 
character, and you could too easily 
see any instancing [repetition of el- 
ements]. The lower resolution 
maps also sped up the rendering 
considerably.” 

Diana Walczak positioned the 
thousands of diaphanous maps 
that formed Kleiser-Walczak’s gal- 
axies. She created the shape of the 
spiraling galactic arms and the 
denser, more uniform cores of the 
galaxies by making dots on a data 
tablet that defined the place of eve- 
ry texture map on a 2D plane. 
Then these control points were 
automatically moved up or down 
random distances within the cross- 
sectional shape of the galaxy. In a 
similar manner, Walczak created 
control points used to instance the 
position of countless rocks and ice 
crystals forming Saturn’s rings. 


Digital Animation Input 

Instead of using thousands of 
texture maps to make a galaxy, 
the second company involved with 
The Astronomers, Digital Anima- 
tion Laboratory, used particle sys- 
tems consisting of hundreds of 
thousands of separate glowing 
points. (Digital Animation Labora- 
tory is the latest incarnation of 
John Whitney Jr., who started the 
first computer animation facility 
on the West Coast, Information In- 
ternational Inc., back in the 
1970s.) This is the only production 
company using a Connection Ma- 
chine computer, which, with its 
vast array of parallel processors, is 
perfectly suited to animating par- 
ticle systems. Using Karl Sims’ 
particle system software, anima- 
tors John Ornelas and Ron Saba- 
tino created the Big Bang phenom- 
enon and the evolution of the uni- 
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verse, as well as the main title ani- 
mation for The Astronomers series. 

The particles used by the Digital 
Animation Laboratory were con- 
trolled procedurally with algo- 
rithms that distributed the dots in 
random cloud formations within 
an envelope the shape of a galaxy, 
or whatever was being depicted in 
the scene. In the case of the title 
animation, the particles were 
densely packed within the confines 
of the letters so as to appear like 
ordinary typefaces but then pro- 
grammed to scatter and spiral out 
toward the viewer. 

To prevent the Connection Ma- 
chine from becoming tied up with 
menial tasks instead of rendering, 


Depicting the curvature of space due to gravity was accomplished 


Digital Animation Laboratory 
worked out the title animation on 
a Symbolics Inc. (Burlington, MA) 
workstation. The Symbolics soft- 
ware also includes a fractal pro- 
gram, which was used to create 
fire at the beginning of the Big 
Bang sequence. 

Among the innovative tools that 
Sims created for the Connection 
Machine is one called “dynamic 
texture flow,” which provides as- 
tonishing movement to a single 
static frame. The technique made 
quite a splash at the 1989 SIG- 
GRAPH Computer Graphics The- 
ater, for which Sims brought Leo- 
nardo Davinci’s famous Deluge 
drawings to life, with violent 
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by Sidley/Wright with the construction of a 3D grid. The lower image 


shows a diagram of a gravity wave. 
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waves breaking and maelstroms 
churning in menacing slow mo- 
tion. The Digital Animation Lab- 
oratory used Sims’ program to ani- 
mate cloud formations in oil paint- 
ings that depict scenes within the 
atmosphere of Jupiter. Close-up 
photos of the paintings were 
scanned in and then manipulated 
with the dynamic texture process, 
stretching out clouds this way and 
that way to make them move with 
startling realism. 

Just a few blocks away from the 
Digital Animation Laboratory is 
Sidley/Wright, the third of the 
companies that worked on The As- 
tronomers. Sidley/Wright produced 
66 widely varying shots—highly 
technical but not expressly realis- 
tic—including gravity waves, 
gravitational lens effects, orbital 
paths, terrain modeling, metamor- 
phic animation, and image proc- 
essing of live action. 

Sidley/Wright producer, Joan E. 
Collins, recalls that the pre-pro- 
duction meetings for The Astrono- 
mers were exceptionally long and 
that the changes were more fre- 
quent than she cares to remember. 
“We were averaging four-hour 
meetings per shot. At times the 
work might be totally speculative: 
What does the back side of the La- 
goon Nebula look like? Nobody 
knows! Sometimes we had to sim- 
plify the look so that the average 
audience would understand the 
story we were telling. While the 
animators were cranking away, I'd 
come in every day with a list of 
new information updates for them 
to incorporate.” 

Sidley/Wright made use of six 
Silicon Graphics 4D70G worksta- 
tions running Wavefront and 
Neovisuals (Toronto) 3D software, 
a Symbolics workstation for paint 
and 2D work, and a Pixar (Rich- 
mond, CA) Image Computer for 
image processing and compositing. 

Somewhere behind practically 
everything the company does is 
vice president Steve Wright, who 
wears many hats, including de- 
signer, animator, and program- 
mer. Wright wrote a “simulated 
particle system” program for creat- 
ing galaxies with thousands of po- 
lygonal stars that were animated 
with particle system-like controls. 
For another shot, he algorithmical- 
ly animated diagrammatic undu- 
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lating waves representing infrared 
energy, tapered gradually to show 
the energy getting weaker as it 
penetrates the atmosphere. 

Wright is particularly proud of 
his innovative use of the Pixar 
workstation to develop ways of 
simulating film grain texture, 
depth of field, and lens flare effects 
to make computer graphics look 
real. He also used the Pixar work- 
station as a multi-plane, rostrum 
camera to zoom and move astro- 
nomical photographs that had been 
scanned in at high resolution and 
that, in some cases, were mixed 
with 3D elements and animated. 

In one case, the Pixar worksta- 
tion was used to append two shots 
to the beginning and the end of 
Kleiser-Walczak’s cosmic zoom. 
Says Wright, “It was more cost-ef- 
fective for us to zoom a photo of the 


ated animation that made the 
clouds appear to be moving. 

But Wright may be remembered 
well into the future, not so much 
for his tricks with the Pixar com- 
puter but for a unique way of de- 
picting the curvature of space due 
to gravity. (According to Einstein, 
even though we can’t see it, mass 
causes space to bend.) Until now, 
that phenomenon had been repre- 
sented by scientists as a grid with 
a planet in the middle, which 
caused it to sag like a trampoline 
under the weight of a bowling ball. 
Such a depiction is confusing at 
best, because the grid represents 
only one 2D slice through space, 
while actually all of the 3D space 
in the vicinity of the planet is af- 
fected by the curvature. 

Wright realized that a 3D cubic 
grid would give a much truer pic- 


The computer graphics in The Astronomers 
depict a number of phenomena that have 
never actually been seen before. 


Earth on the Pixar than for them 
[Kleiser-Walczak] to make a 3D 
model of it. I drew polygons around 
the photographs, transferred them 
to the Iris, did motion tests, then 
converted that motion data back to 
the Pixar so it would copy the 3D 
move with the photograph.” 
Wright had to put starry night 
backgrounds into a number of live- 
action scenes in which astrono- 
mers were being interviewed. The 
shots were made at dusk in hopes 
of being able to have real stars in 
the picture and still be able to see 
the astronomers’ faces. The faces 
came out, but the stars did not. 
“We developed tools for the Pixar 
to track the live action and com- 
posite it in front of a starfield. 
Those are shots nobody would 
know were doctored,” says Wright. 
Wright also modified the Pixar 
workstation’s single-frame, “mesh- 
warp’ capability to create animat- 
ed sequences of clouds slowly 
evolving in deep space (very simi- 
lar to Digital Animation Laborato- 
ry’s dynamic texture flow process, 
described earlier). He pushed and 
pulled on various parts of a digital 
painting of a cloud done by in- 
house artist Andrea Losch and cre- 


ture, because this kind of grid 
could show the curvature of space 
all around the planet. With his 
method, the grid lines were sucked 
in toward the planet from all sides, 
according to the strength of the 
gravitational field, which could be 
defined by typing a single number 
into the Iris workstation. Such a 
depiction would have been ex- | 
tremely difficult to draw by hand 
and essentially impossible to ani- 
mate without a computer. 

The computer graphics in The 
Astronomers depict a number of 
phenomena that have never actu- 
ally been seen before, such as 
black holes and the Big Bang, but 
Wright’s “gravity web” of the cur- 
vature of space was an unexpected 
surprise for scientists. Sidley/ 
Wright’s Collins recalls, “We were 
given the formula for the attrac- 
tion of two masses and applied it to 
the web. Yet, when the science ad- 
visor saw it, he said, “‘That’s not 
right—is that right? I guess it is 
right.’ So, even though he knew 
the formula, he’d never seen it!” 

The show is sure to hold many 
surprises—both astronomical and 
computer graphical—for television 
viewers as well. CGW 
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experience to use a computer in 

my work,” says fine artist and 
poet Gala FitzGerald. “I've always 
wanted to create the kind of spe- 
cial effects that just haven’t been 
possible using traditional fine-art 
media.” 

As the images included here il- 
lustrate, FitzGerald’s wish has 
been granted. For the past 20 
years, in addition to her profes- 
sional art and illustration work— 
including her most recent medical 
and scientific imaging and illus- 
tration work as vice president of 
LunaGrafix Inc. in Cazadero, Cali- 
fornia—FitzGerald has been 
working on a series of illustra- 


; t’s been a wonderfully freeing 
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The Book of Beasts 


tions of anthropomorphic creatures 
that she recently began enhancing 
with computer-imaging tech- 
niques. The result is a children’s 
book entitled The Book of Beasts 
from A to Z, which, to our knowl- 
edge, when published will repre- 
sent the first children’s book to use 
illustrations created with the help 
of advanced computer graphics. 
She expects the book to be pub- 
lished sometime this year or next. 

“Ultimately, I thought it would 


neice 


be appropriate to put all of my 
drawings into book form, as I had 
always enjoyed writing as well as 
creating fine art. Then when the 
computer came along, I found that 
its versatility as an art medium 
naturally lent itself to working 
with these illustrations: the ease 
with which the air brush could be 
used, for instance, and, of course, 
the use of a 3D modeler that al- 
lowed me to swirl the images in 
space and create fantastic translu- 
cency and prismatic effects.” 
Creating the images involves 
several steps, as illustrated on the 
opposite page. First, FitzGerald 
creates a finely detailed pencil 
drawing of a creature that is taken 
from her imagination or inspired 
by a photograph. She then digi- 
tizes the drawings into the com- 
puter and applies color mapping 
and other effects using software 
from Time Arts (Santa Rosa, CA) 
as well as several proprietary pro- 
grams. Finally, she takes the 2D 
images and converts them into 3D 
geometric shapes with beasts 
mapped on the different facets. 
“It’s kind of fun to see the crea- 
tures change during the different 
stages of development,” says Fitz- 
Gerald. As an example, she points 
to the transmutation of “Wythe 
Winsome, Waiting for the Dance.” 
Taken in part from imagination 


Jocklyn, the Jester Beast 

The Jester Beasts are masters of 
transformation, who can change 
their shape and color on a 
moments notice. Quick as a flicker, 
they loom at the edge of vision and 
trick you into feeling that something 
or someone is where they are not. If 
youve ever thought you have seen 
something that wasn’t there, you 
can rest assured a Jester Beast was 
somewhere nearby, lurking. When 
they have been particularly clever in 
their trickery, they think it is a fine jest. 
You can hear their laughter echoing in 
the shadows somewhere out of sight. 
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Preening, the Prandango 
Prandangoes inhabit tropical forests. 
Long and lithe, and graceful of stride, 
they seem to float amidst the 
greenery. If you are lucky, you can see 
the sunlight flash rainbows off their 
regal coats. They are terribly vain, and 
you never find them far from the 
mirror of a crystalline pond. Strutting as 
they walk, they constantly preen their 
plumage and polish the jewels around 
their eyes. Like fine dancers in full 
splendor, they float in the jungle glades 
as if in a dream. Those who have 
chanced upon them, swear they have 
seen a mirage or perhaps the sun 


playing off the ripples of a secret pool. 


and in part from a Natural History 
magazine picture of a lizard, the 
creature undergoes a total trans- 
formation when it’s given human 
characteristics, such as arms, 
hands, and a shawl. “I think it con- 
veys a sense of spirit crossover be- 
tween the human and animal 
forms,” FitzGerald says. 

“T’ve always enjoyed working 
figuratively. But I was frustrated 
by the inflexibility that the figure 
always had to remain unchanged,” 
she continues. “Now, by transform- 
ing a creature and giving it some 
of the expressiveness that animals 
possess and making sort of a con- 
glomerate character, I was able to 
create something that goes beyond 
the animal or the human.” 

FitzGerald is also drawing on 
her creative writing and poetry 
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soared 


Chalumeau, the Wind Changer 


Inhabitants of the world of motion, the Wind Changers flash into 
being when great changes are about to occur. Felt, but never seen, 
they run on the crest of storms where you will hear their voices rushing 
through the trees. You can feel them passing in the gusts of wind that 
blow through your windows and about your halls late at night. It is at 
these times that new ideas and great things are born into being. 
Change is about to happen. If you listen very carefully, and you keep 
very still, maybe your world can change, too. 


work for the book. In fact, for each 
of the book’s beasts—one for each 
letter of the alphabet— FitzGerald 
includes a short narrative, includ- 
ed with each of the four creatures 
shown here, describing the beast, 
along with its environment and 
distinguishing characteristics and 
habits. 

In the end, she hopes to have 


captured a sense of the whimsical 
with the creatures. “I’m frustrated 
by art being so serious all the time. 
And while I do appreciate things 
that have sound color and composi- 
tional sense, I enjoy the certain iro- 
nies and humorous tones that the 
beasts exhibit. ’'m glad that they 
don’t take themselves too terribly 
seriously.” —Phil LoPiccolo 


COMPUTER GRAPHICS WORLD APRIL 1991 


© 1991 Seiko Instruments 


a 


atu es 
et: 


If you can see it,we can print it 


eae 


a 
ae ae 
oo 


is 
Pais 
paral 


Gn 5 
C ia 
Suet 


No matter what application youre 
using, no matter what monitor youre 
viewing it on, the CH5500 video 

color printer can produce a hard copy. 
It supports over 350 video sources— 
more than any other printer. 

Moreover, since the CH5500 doesnt 
use software, it captures your image 
fast—so you can get back to work. And 
it offers outstanding 300 dpi quality 
in both A and B sizes. 

To find out more, give us a Call at 
1-800-873-4561, Dept. SI-74. 

After all, we pioneered video color 
printing. And we still 


@ 
do it best. Anybody S I I o 
can see that. Seiko Instruments 


anicreanctoneouneiebicenninreapntArninnnnoaneeers mecnrerconmpinsroirguranire re ae “ 


“DEK iiyama 


MEK 


IDEK — THE FIRST COMPLETE FAMILY 
OF FST COLOR MONITORS 


=o 

mma <f eos 

j = eae ti 
ag 


tf 
? 


IDEK’s MULTIFLAT Series of 21-Inch Color Monitors 


IDEK’s MULTIFLAT Series of 21-inch Color Monitors take 
full advantage of the remarkable properties of their Flat 
Square Tubes (FST) to deliver superior resolution and a 
sharper image that is easier on your eyes. A glimpse at 
our 21” Color Monitors reveals their matchless over- 
scanning capability that delivers a crisp, distortion-free 
display across the entire screen. 

In addition, Automatic Frequency Scanning realizes 
outstanding performance for business graphics, CAD/ 
CAM applications as well as desk top publishing on your 
Mac or IBM compatible system. 


As you can see below, whether your requirements are 
simple or complex, IDEK has the Flat Screen Color 
Monitor that’s just right for you. And priced right, too! 
See for yourself what a difference a Flat Screen Monitor 
from IDEK can make. 


MULTIFLAT Series (21” Flat CRT Monitors) 


Model H. Frequency Dot Resolution 
MF-5021 15 to 38kHz 0.31 1024 768 
MF-5121 21 to 50kHz 0.31 1024 768 
MF-5221 30 to 80kHz 0.31 1280 x 1280 


MF-5321 (A.R.Panel) 30 to 80kHz 0.31. +=: 1280 x 1280 
MF-5421 (A.R.Panel) 30 to 80kHz 0.26 1600 x 1280 


IDEK also offers its new 
Model MF-5117 17” Flat 
Screen Color Monitor that 
delivers the same superior 
resolution and performance 
as the other members of 
the IDEK lineup. 
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Team Effort 


sophisticated CAD management techniques streamline 
design/build effort, sideline potential logjams 


By Diana Phillios Mahoney 


hen the city of Chicago 
announced its plans to 
build a new central li- 
brary, most interested parties real- 
ized that not just any library would 
do. With a reputation for outstand- 
ing architecture to protect—the 
Frank Lloyd Wright homes and 
the glass and steel towers of Mies 
van de Rohe, for example, are con- 
sidered to be among the country’s 
finest—the city’s standards would 
undoubtedly be high. This under- 
standing provided the foundation 
for a design/build competition of 
unprecedented scope to identify 
the architectural team best suited 


Diana Phillips Mahoney is an associate editor 
of Computer Graphics World. 
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From concept through 
construction, the Harold 
Washington Library project 
relied heavily on CAD data 
management, bringing the 
traditional rendering of the 
proposed structure {right) to 
reality (above). 
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for the construction of what would 
become the Harold Washington Li- 
brary Center. 

The eventual winners attribute 
much of their selection and subse- 
quent success throughout the proj- 
ect not only to their use of comput- 
er-aided design, but also to their 
application of a custom system for 
managing the thousands of CAD 
files that the project generated. In 
addition, project insiders consider 
the team’s abstinence from using 
CAD for certain aspects of the proj- 
ect to have worked to their advan- 
tage as well. 

To facilitate the competition 
(which would later be the subject 
of a Nova public television docu- 
mentary called “Design Wars”), 
each entrant was to submit a pro- 
posed design along with their as- 


surance that the project would be 
completed on time and on budget. 
The verbal proposals, renderings, 
and models would then be subject 
to review and judgment by an offi- 
cial jury comprised mostly of non- 
architects, as well as by the public, 
who were asked to comment on the 
presentations. 

Ultimately, in June of 1988, the 
city awarded the contract to the 
Chicago-based SEBUS design/ 
build team. The team consists of 14 
companies. The major players in- 
clude A. Epstein and Sons Interna- 
tional Inc. as the architects/ 
engineers of record; the firm of 
Hammond, Beeby, and Babka as 
the design architects; Environ- 
mental Systems Design as the ma- 
jor engineering force; US Equities 
Inc. as the developers; and Schal- 


99 


Mortenson as the builders. 

For the coordination and produc- 
tion of the architectural and struc- 
tural drawings, A. Epstein relied 
on a network of HP/Apollo 
(Chelmsford, MA) workstations 
and Auto-trol’s (Denver) Series 
5000 software. Project leaders soon 
realized, however, that because of 


This configuration for managing CAD data 
streamlined the design/build process of the 
country’s largest minicipal library. 


the number of separate consul- 
tants involved, the advantages of 
CAD could easily become trapped 
in a quagmire of electronic data- 
exchange issues. 

“We needed a system to keep 
track of who was supposed to be 
doing which drawing when, and 
whether there’d been changes, and 
where the drawings were at every 
point,” says A. Epstein vice presi- 
dent Kristine Fallon. The “ideal” 
system also needed to provide the 
ability to translate CAD files, be- 
cause some of the various consul- 
tants operated on different plat- 
forms (the major mechanical con- 
sultant, for instance, was using a 
Computervision system). 

With these factors in mind, de- 
velopers at A. Epstein created a 
document control program based 
on Empress, a relational database 
management system from Em- 
press Software (Greenbelt, MD). 
The program stored a complete 
drawing list for the entire project 
and recorded the consultant re- 
sponsible for each drawing. Also, 
the system recorded all of the com- 
puter files that comprised each 
drawing (the architectural base 
plan, the interior layout, and so 
forth) and monitored all plan mod- 
ifications so that each time a draw- 
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“APPLICATIONS - 


ing was called up, the most recent 
version appeared, along with infor- 
mation on changes that had been 
made. This information allowed A. 
Epstein to review and distribute 
only those CAD files 
that had been al- 
tered, thus stream- 
lining communica- 
tions among the con- 
sultants. The elabo- 
rate system, which 
could be accessed 
through Empress 
menus on any HP/A- 
pollo workstation or 
personal computer in 
the network, also in- 
cluded both DXF and 
IGES translation ca- 
pabilities. 

Despite the team’s 
heavy computer ori- 
entation in their de- 
sign development, 
their presentation to the jury and 
to the public relied heavily on con- 


ventional presentation techniques. 
“The building is a very classical 
structure, which lent itself to more 
traditional presentation tech- 
niques,” says project manager 
James Stefanski of A. Epstein. 
Thus, while some of the competi- 
tors relied on sophisticated com- 
puter-generated 2D and 3D pres- 
entations, the SEBUS design 
group provided traditional render- 
ings and models. 

“In the architecture business to- 
day, it’s usually the other way 
around,” comments Kristine Fal- 
lon. “You see a lot of people who 
are using computers to do glitzy 
presentations and not using them 
much for the actual design and de- 
sign management process.” 

Today, with the spring construc- 
tion deadline approaching, the 
750,000 square-foot building—the 
largest municipal library in the 
US—at the south end of Chicago’s 
famous Loop is nearly complete. 
And, according to Ted Amberg, A. 
Epstein officer in charge, “The 
structure’s classical, beaux-arts ap- 
pearance shields a very smart, state- 
of-the-art building inside.” CGW 


Art Appreciation 


ompared to the work of Los 

Angeles-based artist Stewart 
Dickson, what most of us think of 
as “modern” art might seem an- 
cient. Dickson is a sculptor, yet he 
doesn’t use a chisel or other such 
tool, nor does he have a studio full 
of stone, clay, or metal mounds 
waiting to be transformed. What 
he does have is a Silicon Graphics 
(Mountain View, CA) Personal Iris 
workstation, numerous equations 
for mathematical surfaces, and an 
eye for opportunity. 

Two years ago, Dickson, a 3D 
graphics programmer with the 
Post Group video post-production 
house (Hollywood, CA), came in 
contact with a representative of 3D 
Systems Inc. (Valencia, CA), hold- 
ers of the worldwide license for 
stereolithography—the technology 
that translates computer-generat- 
ed solid or surface model data into 
a 3D plastic part. Although stereo- 
lithography has been marketed as 
a CAD/CAM product intended to 
facilitate model building, prototyp- 


ing, soft tooling, and pattern mak- 
ing, Dickson saw it as a direct out- 
put device for artistically repre- 
senting numerical abstraction. 
Basically, stereolithography 
generates objects by successively 
printing cross-sections of light-sen- 
sitive liquid plastic on top of each 
other until all of the thin layers 
form a whole. An ultraviolet laser, 
driven by computer-generated vec- 
tors, directs intense light across 
the layers to solidify them. “The 
material is like an epoxy or an 
acrylic. It’s translucent and very 
brittle,” says Dickson, adding that, 
“The object that it produces is lim- 
ited by size, because the most com- 
mon stereolithography apparatus 
has a 10-inch square platform and 
a 10-inch deep resin tank, which 
builds a cubic volume of approxi- 
mately 10 inches on its side.” 
Using his own C-language pro- 
gram, Dickson converted equa- 
tions for minimal surfaces devel- 
oped by Jim Hoffman, a 3D com- 
puter graphics programmer at the 
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Designed for Performance 


The above image was created in a single evening by Fernando Rivera using TOPAS/RRS™. 


AT&T's TOPAS™ 3-D modeling, rendering, and 
animation software zooms past the competition with 
rendering speeds clocked at 5 to 10 times faster than 
other PC and Mac based packages. 


Think about it. Typical animations that might take a 
week to render with other software can be rendered 
by TOPAS overnight. And for even greater speed, 
simply plug in our i860 based RRS™ turbocharger, sit 
back, and let TOPAS roar! 


Of course, not all races are won by speed alone. 
TOPAS also wins awards for its quality. From 
reflective chrome and tinted glass to luxurious texture 
maps, TOPAS really shines. 
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In fact, in the most recent Truevision Videographics 
Competition (Siggraph 1990), TOPAS was used to 
create more award winning stills and animations than 
any other 3—D package. Now, that's performance! 


So ask your dealer to let you test drive a TOPAS 
system. Then leave your competition behind. For the 
dealer nearest you, call AT&T Graphics Software Labs 
at (317) 844-4304. 


TOPAS and TOPAS/RRS are trademarks of AT&T Graphics Software Labs. 


==> Alter 


University of Massachusetts in . — Oo has written programs that add 
Amherst, to the stereolithography APPLICATIONS thickness to mathematical sur- 
data format and set to work. faces while preserving their es- 
“The objects are very interesting sence. Last November, he received 
because the curvature tensions , an ACM/SIGGRAPH grant to do a 
balance each other the way they run of stereolithographs at Hughes 
would in soap bubbles—very clean Aircraft Co. using 3D Systems’ 
and symmetrical,” he says. new SLA 500 system, which has 
Dickson later expressed his in- twice the capacity of the 10-inch 
terest in further developing the ystem. 
link between numerical abstrac- To date, most of Dickson’s 
tion and the physical world to Ste- critical success has come from 
phen Wolfram of Wolfram Re- the academic community. 
search Inc. (Champaign, IL), mak- “Math educators ... like the 
ers of the applied mathematics idea of being able to show their 
software Mathematica. “He sug- classes mathematical equations 
gested that I make some illustra- ¢ side by side with physical replicas 
tions for Mathematica Second Edi- ¥)} of the 3D numerics,” he says. 
tion, so about 20 of my 3D sur- j The artistic community, how- 
faces are in there, and I’ve con- ever, has been a tougher sell. “So 
verted most of them to stereo- $7205 far, ve only exhibited for a few 
lithography bases for sculpture.” “zzgu) days at a time, but hopefully that 
In addition to Mathematica, ‘ will change this year,” says Dick- 
Dickson uses software from Wave- son. He plans to submit a proposal 
front Technologies (Santa Barba- for sculpture to the Exploratorium 
ra, CA) to verify 3D design, and he (an interactive science/art muse- 
ib pie Gieh sun ieee een ES Cre esa Ss um) in San Francisco and to the 
University of Industrial Art at 
Helsinki for their electronic art ex- 
position, which will be held from 
May to September. — DPM 


We Can Convert Anyone 


O.. products convert any high-resolution graphics 


Abstract mathematical 
equations are represented in 3D 
wireframe images and as plastic 
sculptures created with 
stereolithography. 


display to standard NTSC or PAL video. With over 


10 years of experience in designing state-of-the-art 


scan converters, Folsom Research has built a 


worldwide reputation for superior products and 


leading-edge technology. 


fd out why we were chosen by Alliant, DEC, HP. 


IBM, Silicon Graphics, Sun, and more... 


We'll make a convert out of you! 


526 East Bidwell Street 


Folsom, CA 95630 
tel: 916.983.1500 
RES EARCH 


fax: 916.983.7236 See us at NCGA, booth #627 
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VIRTUAL REALITY 


Delivered 


3D Conceptual Design and Animation. 


BE CREATIVE - Design in perspective 3D space which looks 
like the physical world of our everyday experience. Interact 
with objects, not with menus or the keyboard. 


BE FAST - Work in real time. If it doesn’t move, it’s not 3D. 


BE PRECISE - Position complex objects with total precision 
in perspective or orthogonal views. (No, you still don’t need a 
keyboard.) Render your image in 16.7 million colors in video 
resolution (NTSC or PAL) or up to 8000 by 8000 pixels for 
Slide output. 


BE PRODUCTIVE - Design video animations, corporate 
presentations, educational or training videos better and faster. 
Do conceptual product design, architectural design, or fine art 
with transparent ease. This is possible because you don’t have 
to learn any new skills. Your actions in Caligari will resemble 
those in a real 3D world. 


BE VIRTUAL - Enter the virtual reality with us. It’s just about to 
happen. 


311 West 43rd Street Suite 904 New York, NY 10036 (212) 262-3116 


Caligari runs on an Amiga PC with an optional Targa/Vista board. Amiga is a trademark of Commodore 


Inc. Targa and Vista are trademarks of Truevision Inc. Caligari is compatible with ImageLink from 
Active Circuits, Interchange from Syndesis, and Photon VTR module from Microillusions. 
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CONCEPTUALIZE 
Move around in 3D 
environment with real 
time response. Move 
objects, rotate them, 
copy them, shape 
them. 


BUILD 

Draw your own shapes 
in extruder or choose 
from a set of 3D primi- 
tives. Glue them 
together to make a hier- 
archical object. 


COMPOSE & ANIMATE 
Save your objects, then 
create a scene. Ani- 
mate it and preview the 
animation (as long as 
you wish) in real time. 


RENDER 

Adjust the lighting 
and render the scene 
in seconds. Color the 
objects in real time. 


RENDER AGAIN... 
..with 16.7 million col- 
ors in minutes. Use 
anti-aliasing, trans- 
parency, texture maps, 
shadows, global and 
local lights. 


VIRTUAL BISHOPS 
From left to right: flat, 
facet, Gouraud and 
metal shaders, tex- 
ture map, Phong 
shader, 2D and 1D 
environment. 
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AutoPlot software 
frees-up your workstation Pen Grouping manages 
to keep you working _ pens to virtually 
while the plotter’s plotting. eliminate running out 
Roll Mode lets you plot 1MB M “holds” more of nk while plotting. 
continuously without plot data for replotting 
changing media. and offloading your 
computer or spooler. 
@ 
Artisan” Plus 1026M is the smart way paper. You can even set the 1026M for Make the intelligent choice. CalComp. 
to plot. “patch plot” and produce plots all night For more information, call: 800-982-1212. 
Smart because with a IMB memory long. In Canada, 416-635-9010. We're waiting 
and AutoPlot® software you can keep Smart buy, too. This incredible perfor- to hear from you. 
designing while the plotter’s plotting. mance package is actually priced lower We draw on 
And replot without resending data. than plotters with fewer features. Plus, your imagination: 
Smart because “pen grouping” man- _ it’s backed by a 1-year on-site warranty. ; 
ages the pens and virtually prevents And the smartest time to buy is right 
running out of ink. now. For a limited time, CalComp wil _-§ =’ CalComp 
Smart because with roll-feed media, include $500 worth of free plotter = 
you're no longer “on-call” for loading supplies with each Artisan Plus 1026M. A Lockheed Company 


CalComp, P.O. Box 3250, Anaheim, Ca 92803. ©1991 CalComp. Artisan and We draw on your imagination 
are trademarks of CalComp. AutoPlot is a registered trademark of The Software Machine. *U.S. Suggested List Price. Prices outside the U.S. may vary. 
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Desktop Video Contender 


IBM's Storyboard Live provides 
practical tools for multimedia presentations 


By Don Sutherland 


he realm of video applications 

is enormous, from real-estate 

clips at a brokerage to a mil- 
lion-dollar network miniseries. 
How large a chunk of this should 
you try with a multimedia soft- 
ware package such as IBM’s latest 
PC-based product, Storyboard 
Live? The box that Storyboard 
Live comes in puts it this way: 
“Right in your own office, you can 
create compelling presentations 
with live-action video, voice, mu- 
sic, animation, photography, 
graphics, and text.” 

These claims are more ambi- 
tious than you’d think. Timing 
graphical images to a musical 
beat, for example, and keeping 
them timed is not that simple 
without a lot of expensive tools, or- 
dinarily more expensive than Sto- 
ryboard Live’s $495 suggested re- 
tail price. How high can Story- 
board go in video aspirations, 
“right in your own office”? 

Let’s start with the real-estate 
brokerage, with a hypothetical pres- 
entation of various dwellings por- 
trayed using desktop video equip- 
ment. Such groupings, which involve 
creating a string of photo-realistic 
files you can show picture by picture 
to a hopefully enraptured customer, 
are very easy using Storyboard. It’s 
rudimentary, but it’s video. 

It does not matter whether Sto- 
ryboard Live’s digitized images be- 
gin on film or video, and a single 


Don Sutherland operates Sutherland Multi- 
media, a multimedia production company 
in Staten Island, New York. 
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presentation could use both (as 
well as scanner files). Film and 
video interfaces require a video- 
graphics adapter. Storyboard’s top 
resolution with other boards is 
640-by-480-by-256 pixels. This res- 
olution is adequate for TV work. 
The program consists of five 
“modules” or sub-programs, three 
of which— Electronic Presentation, 
Picture Maker, and Story Editor — 
are designed for working on a pres- 
entation itself. After writing your 
images to the working drive, you 
can call them up in Electronic 
Presentation for sequencing (vid- 
eographers call it an assembly 
edit), although the module’s screen 


resembles a lightbox for slides. 

As you call images into Elec- 
tronic Presentation, you can dupli- 
cate them, sequence and rese- 
quence them, order up more from 
the libraries, put some temporarily 
aside on a “scratch pad,” and, all in 
all, perform an extravagant ses- 
sion of “insert editing.” 

You can then access Picture 
Maker, a paint program with text 
and graphical capabilities, to edit 
existing images or draw new ones. 
You can run all or a portion of your 
work either continuously like a 
movie or by cuing each shot from 
the keyboard or the mouse. 

Because of the low resolution of 


The Electronic Presentation module of Storyboard Live lets users 
perform “insert editing” on a series of images by sequencing them. Images 
can also be duplicated, or set aside temporarily in a “scratch pad.’ 


video, Storyboard Live files are rel- 
atively compact. I fit an 18-picture 
presentation on a 720K disk, with 
room for the 100K Story Teller 
module copied from the program. 
Story Teller enables any computer 
to play the disk without Story- 
board—as long as its EGA, VGA, 
or 8514/A card and monitor are 
compatible with those with which 
the program was made. 

The greatest benefit of Story- 
board is that a literate presenta- 
tion can be made in record time. 
Will it look like Warner Bros.? 
Probably not, but neither does a 
catalog look like the Encyclopedia 
Britannica. We're not (yet) talking 


REVIEW 


the whole thing. 

Various transitional effects be- 
tween shots provide homogeneity 
and flair. Storyboard is equipped 
with 12 basic effects, which IBM 
collectively terms “dissolves” (none 
of which resemble real dissolves). 
Some of the effects are gimmicky 
and could distract from a presenta- 
tion, but the three or four best are 
sufficient for serious business. 

The transitions, program tim- 
ings, and other connective tissue 
are added in Story Editor, whose 
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The Story Editor module lets the user fine-tune the transitions 
between images assembled in the Electronic Presentation module. 
Storyboard Live allows for a wealth of on-screen adjustments. 


about art in the realm of multime- 
dia so much as a digital-age means 
to transmit memos with pictures 
and sound. 

Even though our hypothetical 
presentation is technically very 
simple, it benefits from a capabili- 
ty that is sophisticated and concep- 
tually fascinating. This is nonlin- 
ear editing, a hot item with expen- 
sive video facilities, and now with 
Storyboard Live. It permits you to 
plug in shots, sequences, and ef- 
fects with equal aplomb and to ac- 
cess and perfect each source with- 
out disturbing the others. With 
videotape alone, on the other hand, 
if you want to move a shot from 
here to there, you have to re-record 
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main working area is the “story ta- 
ble,” a series of command lines cor- 
responding to the images compiled 
in the Electronic Presentation 
module. You add instructions for 
various embellishments, so that 
the story table becomes a detailed 
cue list. All controls in Storyboard 
Live are activated by point-and- 
click; typing exists only for input- 
ting text or for naming files. 

Story Editor has many resources 
that require a correspondingly 
large number of buttons to push. 
These buttons are on pull-down 
menus all over the screen; they 
take some time to know and appre- 
ciate. They are the tool drawers, 
map-cases, and card indices of elec- 


tronic presentations. 

There’s a lot to think about 
when you graduate to working on 
a movie with Storyboard Live, but 
the package’s interface at least 
makes one easy to approach. Its di- 
rectory windows will read off every 
file on the machine by fours, for ex- 
ample, or only those whose graph- 
ics extensions you specify (from 
.PCX, .PIC, .CAP or the resident 
.SH formats). You appreciate that 
selectivity once you discover how 
quickly files accrue in a video 
show. It took me only one week to 
have 500 files to scroll through. 
Some of this number represents 
succumbing to the temptations of 
Storyboard’s final module, Picture 
Taker, which captures whatever is 
on the monitor screen. 

In Story Editor, playback can 
take place on the full screen or ina 
corner window, while the Story 
Editor cue list scrolls past. This ar- 
rangement provides a visual corre- 
lation between your graphical ef- 
fects and their description in the 
program. It simplifies identifying 
edit points as you make refine- 
ments. It’s the kind of convenience 
that encourages perfectionism. 

Story Editor would be improved 
all the more, with the incorpora- 
tion of additional editing macros. 
If, for example, all wait times (the 
interval between shots) are 0.5 sec- 
ond and you would rather slow 
them down to 1.0 second, you would 
benefit from a “find-and-replace” 
function. With Storyboard Live, you 
need to change each timing individ- 
ually—simple enough, but tedious. 

Making a movie is always an ex- 
pedition through shifting refer- 
ences. A caption that plays on a 
bright background may be hard to 
read against a darker one (the new 
company colors, for example) and 
require more time on-screen. Such 
an influence affects how long an 
audience needs to soak everything 
up, but you don’t always recognize 
it until all of’the elements of your 
program are together. Because Elec- 
tronic Presentation, Picture Maker, 
and Story Editor can be accessed 
from one another, “cross-tweaking” 
becomes an easy matter. 

Even a finished program can be 
readily revised, because each image 
and its associated embellishments 
can be plucked from the whole, fine- 
tuned, and returned. By compari- 
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Want to get your clothes really clean With new Suds-—the detergent. wit! 
then give them a bubble bath extra strength Sudsanol 
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Suds even scores a touchdown with 
Tommy's football jersey 
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35 MM POSITIVE/NEGATIVE FILM 
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“DESKTOP PUBLISHING 


You wanted Canon Colorl Laser quality 
from any source. We got the signal. 


VIDEO DISC FILM 
VIDEO CAMERA PLAYER SCANNER 
4 MONITOR 


First, Canon Digital Image 
Processing revolutionized color 
copies with full-color reproduction 
comparable to professional printing 


(256 gradations per color at 400 DPI). 


Now, with the Canon Color Laser 
Copier 500 System and the world’s 
first Intelligent Processing Unit 
(IPU) you can get this quality from 
almost any imaging source. Even 
electronic signals. And, with the 
wealth of additional memory capa- 


Enjoy easy extended payments 

ees §with the Canon Credit Card. Ask for details 
Teeter § at Participating Canon dealers and retailers 
CANON USA Available only in US. © 1990 Canon US A. Inc 


Canon 


bility of the IPU, advanced creative 
functions like color-on-color and 
merging of type with photos are now 
possible as well. Whether your source 
is computer, still video, film or RGB 
input, the Color Laser Copier 500 
and IPU will get your message 
across brilliantly. 

To find out more, call us at 


1-800-OK-CANON, or write 
Canon USA Inc. PO. Box 3900, 
Peoria, IL 61614. 


1989 “Manufacturer of the Year” 


Awarded by National Office Machine Dealers Association 
to Canon USA. Inc. for outstanding dealer support 


FILM PROJECTOR 


STILL VIDEO 
STILL ‘VIDEO PLAYER 
CAMERA 
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Canon 4+ 


COLOR LASER COPIER 500 


The Digital Difference. 
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Just one 5%4-inch Verbatim Rewritable Optical Disk has 
the capacity to store twelve file drawers 
full of paperwork. Or every name 
and number in the New York and New 4 %] 
England phone books combined. © 

It also has more storage ae 
than 30 twenty-megabyte Winchester © 
hard drives. But unlike a hard disk, it’s © 
removable for easy portabilityand = 
added security. a 

What's more, because the Verbatim ~ 
disk is rewritable, you can update the infor=} 
mation you store on it literally millions of | 


times without the least sign of wear. Which makes it perfect 
for applications ranging from CAT scans to 
architectural drawings to the record- 

ing of changing global weather 
patterns. 

But here's the best news of all: our 
rewritable disk is just one of the full line 
of optical products we'll be unveiling in 
the weeks and months ahead. 

So call 1-800-538-8589 today. And find 
out more about the disk—and the company— 
that’s going to drive the information storage 
y industry into the 21st century. 


Lerten 
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son, standard video is a nightmare 
of teardown and reconstruction. 

Storyboard becomes almost infi- 
nitely responsive to inspiration, 
and to exploration. You can strike 
while ideas are hot and roam 
where the muse leads; if it’s down 
a blind alley, the original file re- 
mains safe in its directory. 

Much “corporate video” by tradi- 
tional methods ends up appearing 
flabby and indecisive because the 
steps for tightening and fine-tun- 
ing were too complex and costly to 
perfect. Storyboard Live alleviates 
this problem by providing a num- 
ber of “sprites,” which are pre-de- 
signed animation sequences. 
Sprites can be used, for example, to 
make a title fly, spin, or gyrate 
into position rather than merely to 
appear over a scene. Storyboard 
Live’s special effects as a whole are 
appealing, but for 500 bucks, this 
is no Quantel Harry. 

Let’s say that you invoke just 
the right amount of sprites to keep 
your presentation lively without 
turning gaudy and that your com- 
positions are easy to read, your 
transitions are supportive, and 
your captions are terse but explic- 
it. Is it Citizen Kane yet? No, it is 
still a modest sales presentation 
(in our example), which for all of 
its embellishments is purely expos- 
itory in nature. It is what comput- 
er multimedia, at the present state 
of the art, is good at. 

That situation leaves a lot of ter- 
rain for desktop multimedia to cov- 
er in the future. For although 
many productions can be described 
as expository —training videos, vis- 
itor orientation programs, site sur- 
veys, and the like—much video 
aims to sell or convince as well. It 
is one thing to show a lot of houses; 
it is another to persuade a family 
to make one their home. 

The barrier to truly persuasive 
video, on the movie-making level, 
is imposed not by Storyboard Live, 
but by the computer itself, particu- 
larly in the area of timing, or pac- 
ing. While the Story Editor module 
offers timing control in “0-second 
increments, overall timings relate 
to the speed of the computer. A 
16MHz machine will run a pro- 
gram more slowly than a 33MHz 
machine. A slow moment may be 
slowed too much, as if having gone 
unedited. Or, if you create on the 
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slower machine, a faster computer 
could play captions too quickly. 

I ran one program in one minute 
and 16 seconds on a floppy in the A 
drive, one minute and two seconds 
in the C drive, and 38 seconds in a 
virtual drive. That’s quite a range 
of running times on one machine. 
Another program played 20 per- 
cent faster from the root directory 
of the C drive than from a subdi- 
rectory one level down. The wrong 
pacing is noticed by audiences when 
it’s wrong, which is why profession- 
al multi-image programmers cue in 
hundredths of a second. 

Storyboard proves enormously 
versatile within its effective range 
and will probably spawn new cate- 
gories of off-line video applica- 
tions—including the creation of 
storyboards and test edits for other 


media presentations. 

The only technical bug that I en- 
countered occurred during my 
work with a virtual drive. I lost 
parts, but only certain parts, of the 
picture files while copying between 
the virtual drive and the hard drive 
(although straight playback from a 
virtual drive was consistently suc- 
cessful). IBM had. no explanation 
and suggested that my condition 
was unique. But the condition was 
chronic, so until the situation is 
clarified, I would avoid virtual 
drives for making programs. 

Storyboard Live brings real im- 
provements to desktop videomaking 
and benefits from the interactivity 
and wholesale flexibility of digital 
pictures. It is remarkably easy to 
work with, once its large inventory 
of effects and techniques is under- 
stood—an education streamlined by 
excellent documentation. It has its 
limits, but within them it can per- 
form outstandingly. CGW 


Autocad 44 Scores 


By Robert Schaff 


utocad: The name itself is al- 
most synonymous with PC 
drafting systems. With an estimat- 
ed 60 percent of the PC CAD mar- 


ketplace, Autocad truly represents 
a standard of the industry. And 
with the introduction of Release 11 
late last year, Autodesk Inc. (Sau- 
salito, CA) has once again dramat- 
ically raised the ante in the high- 
stakes competition between the 


Three-dimensional solid modeling in Autocad Release 11 features 
Boolean operations and the ability to derive relevant physical 
properties, such as mass, volume, and total surface area. 
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workstation-based CAD systems 
common in large engineering 
firms and a more economical PC 
approach. Expanded 3D design ca- 
pabilities, well-designed network- 
ing features, and a new program 
development system all combine to 
make Autocad Release 11 a signifi- 
cant advance with a potentially 
broad impact upon the engineering 
community. 

Long-awaited support among 
Autocad users for 3D solid model- 
ing has finally arrived. With Re- 
lease 11’s Advanced Modeling Ex- 
tensions (AME), the user now has 
access to a full complement of Con- 
structive Solid Geometry opera- 


Poluline 
4B Poly 
Domt 
Ellipse 
m Polugon 


insert 


Surfaces... ™ 
Objects... i 


floating workstation licensing 
scheme, and improved data recov- 
ery procedures, Release 11 is ready 
for serious consideration as a 
networked CAD solution utilizing 
relatively inexpensive PCs for ba- 
sic operations and relying upon 
powerful workstations for more de- 
manding tasks. 

In truth, this payoff will still 
have to wait a bit. Earlier versions 
of Autocad are available for nearly 
a dozen hardware platforms with 
transparent binary data formats at 


itility File Solids 


A cross-referencing feature, which allows a drawing change to be 
reflected in all related drawings, facilitates the smooth building of 
complex drawings, such as this one, from many inputs. 


tors, standard 3D library shapes, 
material properties tags, and a 
wealth of new data that can be uti- 
lized to drive the product develop- 
ment cycle from drawing to actual 
part. Autocad Release 11 is also 
ideally suited to deriving physical 
properties of a design in order to 
assess ultimate performance and 
decide manufacturing issues. 

Less showy, but potentially of 
profound impact, is Release 11’s 
support for a fully networked oper- 
ating environment. With the intro- 
duction of drawing file locks, a 


Design & Development (Pasadena, CA), which 
specializes in the development and applica- 
tion of new technology to the creative arts, 
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the drawing file level. However, at 
the time of this review, Release 11 
was only available for the ’386- 
and °486-based PC platforms. Au- 
todesk company spokesman, An- 
drew Zarrillo, indicated that sup- 
port for additional platforms will 
follow during the second quarter of 
1991. Zarrillo also noted that ’286- 
based AT and Macintosh updates 
of Autocad are in the works but 
that certain features of Release 11 
will be fully supported only for the 
°386- and ’486-based processors 
and other higher-end machines. 
Autocad’s market dominance is 
due to a number of factors, but, as 
many users will agree, its open 
system architecture and its use as 


a graphical database and user in- 
terface for a wide range of sophisti- 
cated, third-party engineering ap- 
plications packages sets it apart 
from lower-end, PC CAD software 
packages. The wealth of programs 
available to adapt Autocad’s basic 
capabilities to a given engineering 
discipline give it the flavor of a 
systems product—sort of a graphi- 
cal operating system. Indeed, this 
may be the real Autocad story; ap- 
plication programs tailored to a 
particular discipline can provide 
the engineer with a spectacular 
advantage over the use of tradi- 
tional methods. 

I installed and tested Release 11 
on an IBM PS2/80 and a ’486- 
based clone with very satisfying 
results. The program requires the 
PharLap Dos extender (provided 
with the package) for the manage- 
ment of the PC’s high memory 
space, and a floating-point co- 
processor for ’386-based machines. 
I operated the PC workstations in 
a Novell Netware environment 
with 300M of storage available on 
the central file/print server. Plot 
files were spooled using the Novell 
serial print queue facilities. I also 
used a Series II digitizing pad from 
Kurta Corp. (Phoenix, AZ) and an 
HP7580B compatible plotter for 
both drawing input and output. 


The Function of Autocad 

A first impression of Autocad 
gained from working through the 
tutorial exercises provided with 
the package may leave the user 
wondering what’s so great about 
another CAD program. And the 
level of rendering provided with 
the “quick-shade” command is no 
match for Autodesk’s own 3D Stu- 
dio package—available at a much 
lower cost. So what’s the big deal? 

It’s important to remember that 
Autocad is a tool designed to meet 
the needs of engineers, not visual 
communicators. It includes a 
wealth of features to handle di- 
mensioning, annotation, and com- 
plex, object-oriented drawing 
tasks. I quickly saw the value of 
such features as “object snap,” 
“trim to a tangency point,” “pick 
the center line of...,” and “extend 
all lines to a point in line with the 
edge of... .” The analogy to keep in 
mind is that of traditional draft- 
ing, for which precision and align- 
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The difference 


between our JPEG 
compression solution 
and theirs is 
obvious. 


Available Now! 


‘Xceed ICDP-IE 
PicturePress Accelerator 


There's a big difference between our high performance 
compression/decompression solution and C-Cube’s — ours is 
available now. 

And that’s not the only difference. 

The Micron Xceed™ ICDP-II with Storm Technology's 
PicturePress™ software offers a variety of features you can’t get 
with C-Cube’s CL550™ -based products. Like fully adjustable 
compression settings, thumbnail views, software easily upgraded 
to future JPEG versions, lossless compression and JPEG + + ™ 
— an exclusive feature that allows you to compress different 
user-selected parts of the same image at different quality levels. 

Now you can compress large files down to 1/80th their 
original size, saving disk storage space and speeding up 
transmission time. And you can compress and decompress up to 
50 times faster with the PicturePress Accelerator than with 
software-only solutions. 

Like all Micron products, the Xceed ICDP-II is backed by our 
extended five-year warranty and toll-free, technical support hotline. 


C-Cube 


So call us at 1-800-642-7661 for more information and 
the name of your nearest authorized dealer. And find out how, 
at $995, the Xceed ICDP-II for the Mac® II family is obviously 
different, and obviously better. 


Micron C-Cube CL550- 

Features ICDP-II Based Card 
¢ True JPEG Implementation............... Yes Yes 
¢ Upgradable to Future JPEG 

Versions via Software Updates ............. Yes No 
RR ME ars ie ve x eee Sage he Bs Yes No 
PUPAE TING 5% 5; 5's net ip ER oe Yes No 
Re Meee EUAN Ess a yoke < pot te gm cae Yes No 
¢ Application Plug-ins (PhotoShop™) ......... Yes Yes 
¢ Free Software-Based 

Decompression Module ................. Yes No 
¢ 60 MIPS Programmable Processor .......... Yes No 


Xceed is a trademark of Micron Technology, Inc. PicturePress, PicturePress Accelerator and JPEG ++ are trademarks of Storm Technology, Inc. All 
other registered and unregistered trademarks are the sole property of their respective companies. 


MIERON 


TECHNOLOGY, INC. 


2805 E. Columbia Rd., Boise, ID 83706 (208) 368-3800 


1-800-642-7661 
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ment are paramount. 

Moving quickly to explore Re- 
lease 11’s new AME, I found 30 dif- 
ferent commands for creating 3D 
cubes, spheres, tori, cones, wedges, 
extrusions, surfaces of revolution, 
fillets, and chamfers. While ver- 
sions of these features are included 
in earlier releases of Autocad, 
AME allowed me to apply a new 
set of Boolean union and intersec- 
tion operators to the basic shapes 
so as to create combinations of geo- 
metric forms in ways that directly 
apply to many mechanical design 
tasks. For example, a square block 
with a cylinder “subtracted” from 
it has the effect of drilling a hole 
through the original shape. This is 
the technique of Constructive Solid 
Geometry at work. 

Given the design’s geometry and 
a designation of mass properties, 
AME computed a number of physi- 
cal quantities for me, including the 
model’s total mass, volume and 
centroid, and its moment of inertia 
and total surface area. AME can 
maintain data about a design’s 
mass density (to compute the 
above physical quantities), its 
thermal conductivity, specific heat, 
coefficient of expansion, and its 
bending, breaking, and elasticity 
factors as well. 

Later, I used Kids, a dynamic 
simulation program for Autocad 
from Cadsi (Oakdale, IA), to inves- 
tigate the motion of a mechanism 
consistent with some real-world 
physical constraints, such as hinge 
points, pivots, and parts of the 
mechanism that were fixed with 
respect to the ground. Although 
Kids is presently limited to 2D ma- 
nipulation, a version taking full 
advantage of the 3D aspects of 
AME, complete with the computa- 
tion of forces, acceleration, and 
Newton’s laws, is expected to be 
available from Cadsi during the 
first quarter of 1991. 

While working with Kids, I no- 
ticed that screen management has 
been improved in Release 11 as 
well. New in Release 10 for the 
Macintosh, and now available for 
the PC platform, is Autocad’s Ad- 
vanced User Interface (AUI), a re- 
worked approach with drop-down 
menus in place of the program’s 
older-style, fixed, on-screen menu 
panels. Kids and other application 
packages can now place their own 
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commands within the overall Au- 
tocad shell, keeping the look and 
feel of additional features consis- 
tent with the basic program. Re- 
lease 11 also supports the PC VGA 
display standard, although many 
users will investigate other high- 
er-resolution display options. 
Much to the relief of third-party 
developers such as Cadsi, Release 
11 incorporates an entirely new 
application development library 
supporting the C programming 
language as an alternative to 
LISP, a powerful but controversial 
list-processing language that has 
formed the cornerstone of Auto- 
cad’s open software architecture up 
until now. That application devel- 


Using an Autocad architectural 
drawing application from DCA En- 
gineering (Henniker, NH), I creat- 
ed a set of drawings to define some 
standard cabinetry and then refer- 
enced these drawings from two dif- 
ferent workstations during the de- 
velopment of an office layout. No 
special consideration was required 
to perform these tasks in a Novell 
Netware environment beyond set- 
ting up some standard directories 
on the file server, because Autocad 
implements its drawing file locks 
in a manner that is independent of 
the host network operating sys- 
tem. As Release 11 becomes avail- 
able for other hardware platforms, 
this approach should continue to 
pay off well. 

Sales and support of Autocad oc- 
cur through registered dealers 
only. At a retail price of $3500 for 


Release 11 advances will profoundly impact 
the PC workstation’s ability to function in a 
networked Aufocad environment. 


opers have endured LISP long 
enough seems to be the message in 
Release 11’s Autocad Development 
System (ADS). Flexible and famil- 
iar C is now available to engineers 
wishing to make use of the wealth 
of data that Autocad can furnish 
about the models they create. 

On the systems side, Release 11 
represents the first version of Au- 
tocad to take full advantage of a 
networked operating environment. 
Suffice it to say that file locks lim- 
iting update of a drawing to a sin- 
gle user at a time, central libraries 
of standard parts, cross-referenced 
drawings, and a single network 
resident copy of the program itself 
have all been carefully planned 
for. Recovery of lost or damaged 
data files can also become an issue 
in a networked system, and Re- 
lease 11 includes substantial new 
internal consistency checks to 
guard against the corruption of 
drawing files and to aid in the re- 
covery of as much data as possible 
in the event of a problem. Taken 
together, these advances will pro- 
foundly impact the PC worksta- 
tion’s ability to function as a full 
partner in a networked Autocad 
environment. 


a five-station license with AME 
enabled, Autocad is clearly target- 
ed at the professional market. Ad- 
ditional application packages be- 
gin in the $500 to $1000 range. 

Looking ahead, as Release 11 
becomes available on more hard- 
ware platforms and a true 
networked CAD environment be- 
comes a reality, major engineering 
organizations will be facing some 
provocative questions. Large firms 
have been reluctant to bank on PC 
CAD as a serious alternative to 
workstation based systems, pri- 
marily because of the computing 
power required to handle the com- 
plex drawing needs of major proj- 
ects. However, with the introduc- 
tion of Autocad Release 11, look for 
more compartmentalization of the 
design process, with PC systems 
now applied to manageable subas- 
semblies and larger workstations 
utilized for overall project drawing 
compilations. 

In any case, it is becoming clear 
that PC CAD is about to play a 
central role in the industrial envi- 
ronment. Look for Autocad Re- 
lease 11 to provide one of a grow- 
ing number of new solutions to the 
engineering equation. CGW 
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Maximize productivity. Efficiently 
produce accurate 3D prototypes. Add 
2D labels, backgrounds and fabrics to 
3D models to produce photorealistic 
images. Use our advanced modeler to 
create smooth exteriors and surfaces. 
Produce something more than picture- 
perfect images by passing data to all 
downstream engineering operations. 


axa QUALITY 


Increase quality by implementing 
successful, effective quality-control 
operations. Ensure critical dimensional 
consistency of rigid and non-rigid parts 
or materials. Automatically inspect 
materials for flaws. 


All visuals are actual screen shots. 
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Computer Design, inc. 
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See a demonstration at NCGA-Booth #459. 
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There are concrete reasons 
CAD/CAE. Then again, there 


There are all kinds of reasons why Compag sells more computers cache designs, high-speed memory along with innovative archi- 

for CAD/CAE than IBM, Apple, H-P/Apollo, Sun and all the others. tecture. So they all deliver the maximum performance possible for 
Powerful reasons. Business reasons. Proven reasons. the demanding graphics applications designers depend on. 

And they all start with you. Plus, we build in high-speed fixed disk drives 


You see, before we build our PCs, we talk 
with CAD users like you. To see what you need 
to build bridges. Mold plastic. Bend steel. Or do 
whatever your job demands. 

This helps us build higher-performing PCs. 
Start with your need for speed. 

We optimize our personal computers based 
on Intel’s 486 and 386 microprocessors with 


and the capacity for math coprocessors. So you'll 
access huge files and manipulate data without delay. 
After that, we make sure you have drawing 
power. The board and monitor of the COMPAQ 
Advanced Graphics System work to deliver accel- 
erated, high-resolution performance for 2-D 
drawings and 3-D rendering and solids modeling. 
And our industry-standard compatibility lets you 


COMPAQ, Registered U.S. Patent and Trademark Office. UNIX is a registered trademark of AT&T. Product names mentioned may be trademarks and/or registered trademarks of other companies. ©1990 Compaq Computer Corporation. All rights reserved. 
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why Compaq 


is the leader in 


are plastic and steel ones 


work with an enormous range of third-party software, graphics 
boards and monitors. 

Next, we make sure you have flexibility. 

COMPAQ PCs provide an unbeatable platform that is easily 
customized to your needs. You can use up to 2.6 gigabytes of total 
system storage to hold large design files. Expand RAM up to 100 MB 
to get the highest performance for today’s CAD/CAE applications, 
plus room for tomorrow’s. And use up to seven expansion slots for 
your choice of thousands of cards and peripherals. 

As technology advances, you can easily upgrade a COMPAQ PC- 
based multivendor solution. And you'll always have the freedom 
to work in Microsoft’s MS-DOS, or multitask with MS OS/2 as well 


as SCO’s UNIX operating system. You can run Microsoft’s 
Windows 3.0. And best of all, you can run CAD applications 
and personal productivity software all on one system. 

All that’s left to cement our case is your Authorized COMPAQ 
Computer Dealer, who can build the ideal multivendor CAD/CAE 
solutions for your unique needs. 

For the nearest dealer and more information, call 1-800-231- 
(900, Operator 127. In Canada, 1-800-263-5868, Operator 127. 


LOMPAL 


It simply works better. 


Can you 


aa 


Not a fair comparison, you say? After all, one is 
a bona fide system. The other is just a board. 

Which is our point, exactly. You can get video in 
X Windows™ from an add-on board and somebody 
else's workstation. But you won't get the quality that 
can only come from a Sony NEWS” workstation, Sony 
videomap board and Trinitron” monitor working together. 


The Sony NEWS 3710 workstation gives you 
outstanding video in X Windows. It lets you vary the 
size of the window and the speed of the feed. And offers 
16-bit color, 1024 x 768 resolution and accelerated 
2-D graphics. With Unix” System V.4 as its power base. 

And the Sony NEWS system is less expensive. In 
fact, a comparable workstation and video board bought 


ot the difference 
etween these 
motion video 


piecemeal can cost up to 50% more than a NEWS 3710 
with video capabilities already in place. 

So take a caretul look at other video systems. 
Then see the Sony NEWS difference. For more informa- 
tion or a demonstration, call 800-624-8999 Ext. 96. 


SON Y: 


Sony Microsystems Company 


Sony Microsystems Company, 645 River Oaks Parkway, San Jose, CA 95134, (408) 434-6644, FAX: 408-954-1057 - Sony of Canada, Ltd., Ontario, Phone: (416) 499-1414, FAX: (416) 497-1774 » Sony Microsystems Europe, Koln, 
Phone: (0221) 59 78 50, FAX: (0221) 59 35 42 - Sony (Australia) Pty., Ltd., N.S.W.,, Phone : (02) 887-6666, FAX: (02) 887-4351 - International Sales Division, Tokyo, Phone: (03) 448-4041, FAX: (03) 448-4043 - Sony, NEWS, and Trinitron 
are registered trademarks of Sony Corporation. X Windows is a registered trademark of Massachusetts Institute of Technology. Unix is a registered trademark of AT&T. © 1990 Sony Corporation of America 
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NCGA '94 Product 
Preview 


NCGA 91, the 12th Annual Confer- 
ence and Exposition dedicated to 
computer graphics applications, 


will be held April 22-25 at the Mc- 
Cormick Place North in Chicago. 
For more information, call 703-698- 
9600. 


GE Medical Systems has announced a 
3D option for its CT Hilight Advan- 
tage, which can be used to generate 
three-dimensional images of bone or 
tissue from conventional CT scans. Ac- 
cording to the company, the 3D option 
facilitates pre-operative surgical plan- 
ning for bone fractures and congenital 
craniofacial defects and deformities. 
The new option comprises an integrat- 
ed hardware and software package. A 
circuit board called the LMO incorpo- 
rates proprietary technology, which 
GE is using under a license granted by 
the Octree Corp. (Cupertino, CA). GE 
Medical Systems (Milwaukee). 
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Sterling Visualization 


Sterling Software has announced Ster- 
ling SSV, scientific visualization soft- 
ware for Silicon Graphics 4D series 
and IBM RS/6000 series workstations. 
According to the company, with Ster- 
ling SSV the user gets 3D surface ren- 
dering, full-color images, and function 
mapping; interactive viewing and ani- 
mation; multimedia recording of ani- 
mations; and internal computation of 
analyzed results, such as CFD particle 
traces. The package also includes sup- 
port for both finite difference and fi- 
nite-element grid-oriented data; inter- 
active user specification of non-chro- 
matic function/color maps; and 3D in- 
teractive specification for origins of 
fluid flow particle traces. Price: $9000. 
Sterling Software (Palo Alto, CA). 
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Image Processing 


Data Translation has announced Glob- 
al Lab Image, an image processing and 
analysis software package for PC- 
based scientific and engineering appli- 
cations. Some functions of the software 
include automatic object counting and 
measurement, frequency analysis, and 
spectrum editing. Global Lab Image 
features a Windows 3.0 environment, 
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which allows data to be exchanged be- 
tween this and other programs for 
analysis or report generation. The 
package also supplies an advanced 
scripting facility that can be used to 
customize applications. Advanced pro- 
cessing and analysis, including mor- 
phology, filters, arithmetic and logic 
operations, and histograms, as well as 
overlays, image acquisition, and dis- 
play are fully supported and integrat- 
ed into the Microsoft Windows 3.0 en- 
vironment. According to the company, 
product shipments are scheduled to be- 
gin April 15. Price: $2495. Data Trans- 
lation (Marlboro, MA). 
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(=) FTG Light Pen 


FTG Data Systems will show its FT- 
256 precision light pen in booths 
#1201/1203 at NCGA 791. FTG’s light 
pens are pointing devices that are used 
directly on CRTs connected to IBM and 
compatible personal computers. The 
FT-256 includes the light pen, inter- 
face board, and software. Any program 
that runs under Microsoft Windows 
can use the light pen, and FTG light 
pens support graphics hardware with 
resolutions of up to 1024-by-768 pixels. 

The FT-256 is 40 percent smaller 
and weighs nearly 60 percent less than 
the company’s FT-156 light pen. Pric- 
ing for the light pen system is $189. 
FTG Data Systems (Stanton, CA). 
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(“*) Color Scanner 


In booth #439 at NCGA ’91, Hitachi 
Home Electronics (America) will show 
its HS-700, full-color image scanner. 
The HS-700 image scanner takes less 
than 45 seconds to scan an A4 size im- 


age at 300 dpi. Resolution is selectable 
and can vary from 60 dpi to 800 dpi in 
1dpi increments. 

The HS-700 features a 20 percent to 
200 percent zoom/edit function, and 
the unit has several output modes, in- 
cluding full color with 256 gradations 
per color, half-tone RGB color, and 
monochrome output. A SCSI interface 
is included. Hitachi Home Electronics 
(America) Inc. (Lyndhurst, NJ). 
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Kurta Portable Digitizer 


Kurta has introduced a portable model 
of its XLC digitizing tablet for comput- 
er-aided design/drafting and construc- 
tion estimating. The electronic compo- 
nents of this 18-by-24-inch tablet are 
placed inside the surface, which makes 
the unit flat instead of sloped. There- 
fore, the company says, the tablet can 
be used flat on a working surface, 
mounted on a wall, or attached to a 
manual stand. Two versions of the unit 
are offered: a unit offering +/- .010- 
inch accuracy ($2195) and a unit offer- 
ing +/- .005-inch accuracy ($3695). 
Kurta Corp. (Phoenix, AZ). 
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(<=) Digitizing Tablet 
Numonics will show a 20-by-24-inch 
GridMaster Digitizer in booth #633 at 
NCGA ’91. The portable, one-pound 
unit uses ultra thin (1/32 of an inch) 
construction and electromagnetic tech- 
nology. The GridMaster Digitizer of- 
fers a resolution of 1000 lines per inch 
and comes with a utility disk, built-in 
diagnostics, a pen stylus, and either a 
four- or 16-button cursor. 

Numoniecs is also showing an Apple 
Macintosh Driver for its ZedPen and 
ZedPen Plus systems. Numonies Corp. 
(Montgomeryville, PA). 
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(=*) Prints and Scans 


In booth #1061 at NCGA 791, Sharp 
Electronics will show its family of 
printers and color scanners. Sharp’s 
new scanners include the JX-600, JX- 
450, JX-300, and JX-100 color scan- 
ners. The JX-600 Commercial Color 
Scanner offers a scanning resolution of 
600 dpi (selectable in increments from 
30 dpi to 600 dpi) for originals up to 
11-by-17 inches in size. The JX-450 
Professional Color Scanner also offers 
an 11-by-17-inch scanning area but 
has a scanning resolution of 300 dpi. 
The unit has the ability to scan color 
slides. The JX-300 Business Color 
Scanner accepts originals up to 8'4-by- 
11 inches and has a resolution of 300 
dpi. The JX-100 personal color scanner 
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is a hand-held scanner with a 4-by-6- 
inch scanning area with variable reso- 
lution up to 200 dpi. 

All scanners in this line of products 
offer black-and-white as well as gray- 
scale scanning. These units have 24 
bits of color per pixel and can recognize 
16.8 million colors. 

The JX-600, JX-450, and JX-300 in- 
terface with the Mac II, IBM PCs and 
compatibles, Commodore’s Amiga, and 
workstations, including those by Sun 
Microsystems and Silicon Graphics. 
GPIB interface boards for the Mac II, 
IBM PS/2, and IBM AT/compatibles 
are available from Sharp for these 
three scanners. Pixelscan, Studio 8, 
Imagestudio, and Scan PCS software 
are available at no cost for these three 
scanners. 

The JX-100 connects to Macintosh II 
computers, IBM PCs and compatibles, 
and Amiga computers. Prices for the 
JX-600, JX-450, JX-300, and JX-100 
are $14,995, $5995, $2345, and $995, 
respectively. 

Sharp is also showing the JX-9700, 
JX-9500PS, JX-9500, and JX-730 
printers in its booth. 

The JX-9700 Working Group Laser 
Printer offers 16-page-per-minute per- 
formance and five built-in emulations 
including HP LaserJet II, Epson FX- 
80, IBM Graphics Printer, IBM Pro- 
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Printer, and Diablo 630. 

The JX-9500PS Postscript Laser 
Printer comes with Adobe Postscript, 
supports PC and Apple Macintosh us- 
ers, has a print speed of six pages per 
minute, and has Postscript and Laser- 
Jet Il emulations. 

The JX-9500 Personal Laser Printer 
offers a six-page-per-minute speed and 
emulations for Hewlett-Packard La- 
serJet II, Epson FX-80, IBM Graphics 
Printer, IBM ProPrinter, and Diablo 
630. 

The JX-730 is a plain paper, color 
ink-jet printer which features a 13.6- 
inch printing width. The JX-730 can 
also print on coated stock and trans- 
parencies; the unit offers access to as 
many as 16.7 million colors. Sharp 
Electronics Corp. (Mahwah, NJ). 
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In booths #412/416 at NCGA ’91, Sci- 
ence Accessories will demonstrate the 
GP-9, a 2D sonic digitizer. The GP-9 
handles active areas up to 36-by-48 
inches (E-size drawing) without re- 
quiring a tablet. The portable unit fea- 


tures programmable output formats 
and operates with most commonly 
available software and with all major 
hardware configurations. The GP-9 
can digitize projected images and film, 
as well as maps or drawings. The GP-9 
comes with its own power supply, an 
RS-232 cable, and initialization soft- 
ware. Price: $2195. Science Accessories 
Corp. (Stratford, CT). 
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Fujitsu Flat-Bed Scanner 


Fujitsu America has introduced the 
M3191-MAC, the company’s first Mac- 
compatible flat-bed scanner. The scan- 
ner was designed for desktop publish- 
ing and other computer graphics appli- 
cations. The company says that the 
M3191-MAC offers professional quali- 
ty scanning, scaling, and advanced 
editing capabilities. It comes bundled 
with fully integrated Fujitsu Prolmage 
software. The M3191-MAC is now 
available. Price: $1795. Fujitsu Ameri- 
ca Inc. (San Jose, CA). 
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Mitsubishi International will demon- 
strate PaintUp, a program for Micro- 
soft Windows that allows users to scan, 


Interact in the 
Computer World! 


Is your input device helping or hurting you? If you work at an interactive 


M 


workstation, you need more than a 2D input device. You need The Bird "— 
a 6D input device! Think about it — one input device for all jobs. Fast 
measurements of position and rotation! Simultaneous control of all image 
axis! It’s instinctive and easy to use. It lets designers design and animators 
animate without the tedium of keyboard stroking and other wasted motions. 


And it’s now at a price that makes sense! 
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We will be at NCGA °91, Booth 919 


P.O. BOX 527 - BURLINGTON, VT 05402 
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TEL: 802-655-7879 
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The Big League 
aser Engineering 
Graphics System 


The Major Leagues 


Only JRL Systems’ 340SS HighRes™ Laser 
Graphics System has all the tools required in 
today’s major league engineering and CAD 
environments. The 340SS can generate A or B 
size, 300dpi or 400dpi plots from virtually any 

7 CAD system or workstation, with Ethernet 

vi attachment and PostScript compatibility, at 

| “ speeds measured in pages per minute, not 

| minutes per page. 


Don’t Be Shut Out 


JRL’s sophisticated controller technology en- 
ables the 340SS to handle 
any and all of the most 
commonly used input 
formats including: 

¢ HPGL 

¢ HP-PCL 

¢ CalComp 906/907 
¢ Versatec Raster and Data Standards 
¢ CCITT Groups 3 and 4 
¢ KMW PLT 
e Line Printer/Text 
¢ Trace Sequential Data 
¢ PostScript 
And because the 340SS features Ethernet at- 
tachment, no one in your engineering operation 
will be shut out when they need high resolution 
graphics. 


Play Hardball 


If you want to play hardball with your hardcopy, 
simply unplug your existing electrostatic and 
pen plotters and send them to the showers. Call 
JRL Systems today and put the 340SS HighRes 
Laser Graphics System in your lineup. It’s in a 
league by itself. 


“hig Sy 


JRL SYSTEMS, INC. 


HPGL and HP-PCL are trademarks of Hewlett-Packard 8305 Highway 71 West 
PostScript is a trademark of Adobe Systems, Inc. Austin, Texas 78735 
CalComp is a trademark of California Computer Corp. Phone (512) 288-6750 Fax (512) 288-7676 
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create, edit, and vectorize images, in 
booth #152 at NCGA 791. 

PaintUp’s Autotrace function pro- 
duces high-resolution bit-mapped im- 
ages from existing files or from 
scanned black-and-white line art. The 
Autotrace function vectorizes the im- 
ages and converts them into several 
file formats including CGM, EPSF, 
DXF, PIC, and Adobe Illustrator 88 AI 
format. PaintUp for Microsoft Win- 
dows requires an IBM PC/AT, PS/2, or 
compatibles with EGA or VGA moni- 
tors. Mitsubishi International Corp. 
(New York). 
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The Latest Light Pen 


Interactive Computer Products has in- 
troduced the Penpoint light pen sys- 
tem for Sun Sparcstations. The compa- 
ny says that the Penpoint system pro- 
vides the on-screen funtional and ergo- 
nomic advantages of the CRT light pen 
over a mouse and still allows the utili- 
zation of the library of software avail- 
able for the SunMouse. This system 
consists of a high-resolution light pen, 
an SBus interface board, a video 
adapter cable, and system support soft- 
ware. Interactive Computer Products 
Inc. (Laguna Hills, CA). 
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.-) Two from Omnicomp 


Omnicomp will show Omni 4/6000 
GDC, a graphics controller for IBM’s 
RISC System/6000 Micro Channel sys- 
tem, and the Texan graphics controller 
in booth #647 at NCGA ’91. The Omni 
4/6000 GDC features TI’s 10MIPS 
TMS34020 graphics system processor 
and, as an option, TIl’s 40MFLOP 
TMS34082 floating-point coprocessor. 
The display resolution achieved with 
the Omni 4/6000 GDC is up to 1600- 
by-1280 pixels. 

The Texan, a graphics controller for 
VME and PC/AT computers, is also 
based on TI’s TMS34020 graphics con- 
troller. The unit features Tiga-340, X 
Windows (11.4), and OmniNKS soft- 
ware interfaces and offers resolutions 
up to 1600-by-1280 pixels for the 
PC/AT. The device supports single- 
monitor operation by allowing VGA 
pass-through. Omnicomp Graphics 
Corp. (Houston). 
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=") Everex VGA Card 
Everex Systems will demonstrate the 
Everex Viewpoint TC, a VGA color 
graphics card, in booth #1065 at 
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NCGA ’91. The Viewpoint TC is a 
VGA card capable of displaying either 
640-by-480- or 512-by-480-pixel reso- 
lutions. This card operates in either 8-, 
16-, or 24-bit-per-pixel modes. The 
card can display 16.8 million colors in 


the 24-bit mode and 32,768 colors in 
the 16-bit mode. 

Viewpoint TC supports many soft- 
ware packages including Windows 3.0, 
OS/2 Presentation Manager, GEM, 
Ventura Publisher, and Autocad. Win- 
dows 3.0 and OS/2 Presentation Man- 
ager will include 16- and 24-bit color 
support. The VGA card is priced at 
$795, which includes 1M of DRAM. 
Everex Systems Inc. (Fremont, CA). 
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Sun Adds Five Products 


Sun Microsystems has announced five 
hardware and software products in its 
SparcEngine 1E Eurocard family. The 
4E60 graphics expansion board 
($6000) combines graphics accelera- 
tion hardware with SunOS and a 
graphics library. SunOS 4.1le ($350) is 
an enhanced operating system that of- 
fers asynchronous I/O commands for 
multiple reads without wait, synchro- 
nous SCSI driver support for faster 
disc I/O, and 40 percent faster Ether- 
net driver throughput. SparcClusters 
software (free with SunOS 4.le) en- 
ables SunOS 4.le to support up to 16 
SparcEngine 1E processor boards on a 
single VMEbus backplane. The 4E60- 
SRX SBus/RAM expansion board 
($900) allows system developers to add 
a second SBus connector to a SparcEn- 
gine 1E. The 4E60-16 board ($11,995) 
provides a base SparcEngine 1K board 
with 16M of memory. Sun Microsys- 
tems Inc. (Mountain View, CA). 
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_4-) Display Controller 

In booth #301 at NCGA ’91, Matrox 
Electronic Systems will show Impres- 
sion, a 24-bit, color display controller 
that combines graphics performance 
with MS-Windows 3.0 compatibility. 


CAPTURE 
THE REAL WORLD 
IN 15 SECONDS 


Production-Proven Color 3D 
Digitizing from the Industry Leader 


A Cyberware 3D digitizer scans the shape and color of a 


complex object in 15 seconds. 


Moments later your graphics application displays the 


object as a color, 3D model. 


From there, anything is possible. 

From major motion picture special effects to advanced 
CAD graphics and medical appliances, Cyberware 3D digitizers offer 
practical ways to make the real world available to your graphic tools. 


Gherware 


8 Harris Court / Monterey, CA 93940 / 408-373-1441 / Fax 408-373-3582 


See us at NCGA, Booth #937 
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vs ODES, 


Animation 


Single frame recording and 
sequential frame digitizing 


Multimedia 


Interfaces to multimedia, paint 
and 3D graphics applications 


Desktop Video 


For broadcast, professional 
and desktop video equipment 


Multimedia 


Offering a complete range of 
hardware and software products 


Animation 


for PC, Macintosh, Amiga, 
Unix, and Ethernet environments 


Diaquest 


See us at NCGA Booth #1220 


1440 San Pablo Ave. Berkeley, CA 94702 


(415) 526-7167 FAX (415) 526-7073 
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See us at NAB booth #7705-7707 West Hall 


PRODUCTS 


This graphics controller is based on 
a 32MHz TI 34020 GSP with full-color 


drawing. Impression includes Matrox’s 
Windows 3.0 driver. 

Impression’s display system is based 
on a 24-bit frame buffer with 1152-by- 
900 display resolution. The system 
supports up to 16.7 million colors for 
each pixel. The controller also offers 
VGA pass-through capabilities. Sys- 
tem requirements are a PC/AT or 
EISA. Price: $3995. Matrox Electronic 
Systems Ltd. (Quebec). 
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47) Spectrum-XGA 

Redlake will show its Spectrum-XGA 
overlay controller card in booth #128 
at NCGA 791. The Spectrum-XGA card 
works with a system’s VGA display 
card to place multiple live or frozen 
full-color (16.8 million colors) video 
windows on a PC-AT’s VGA display. 
Using this card, resolutions of up to 
1024-by-768-by-8 pixels are possible at 
a screen update rate of 60 Hz. The con- 
troller card accepts both PAL and 
NTSC inputs. The $3200 Spectrum- 
XGA comes with a development soft- 
ware package, which includes a library 
of C subroutines, a DOS interactive 
application program, a Windows 3.0 
Dynamic Link Library, and a Win- 
dows 3.0 interactive application. Red- 
lake Corp. (Morgan Hill, CA). 
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Videolinx Framebuffer 


Videolinx has announced the Video- 
linx: Framebuffer for IBM/compatible 
AT/386/486 computers. The Frame- 
buffer is a video card that the company 
says is the cornerstone of transforming 
the user’s PC into a television produc- 
tion workstation for video stills. This 
card will capture and display 8-, 16-, 
and 24-bit color images and black-and- 
white images in PCX, TGA, GIF, 
TIFF, and other formats. It is also a 
rendering device for Autodesk’s 3D 
Studio and other professional 3D mod- 


eling products. The Framebuffer is 
shipping now. Price: $1295. Videolinx 
(Cupertino, CA). 
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(=) Rainbow Controller 


Pixelworks will show the Rainbow 
Graphics Video Controller in booths 
#1121/1123 at NCGA 791. The control- 
ler, which supports X Windows and 
MS-Windows, offers resolutions of 
1280-by-1024 or 1024-by-768 pixels, 


both non-interlaced, at either 60Hz or 
75Hz. The single-slot controller is 
available for AT or Micro Channel-bus 
based machines. 

The Rainbow controller board uses a 
digital signal processor running at 10 
MIPS, supports display list technology 
and 2D/3D transformations, and pro- 
vides graphics primitives in hardware 
including circles, arcs, and Bezier 
curves. Pricing for OKM quantities 
starts at $995 each. Pixelworks Inc. 
(Hudson, NH). 
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Mirage Graphics Board 


General Business Machines has an- 
nounced the Mirage II series of graph- 
ics controller board for ’286, ’386, and 
"486 systems. According to the compa- 
ny, Mirage II includes laser-sharp, 
anti-aliasing line drawing capability. 
The board also provides the capability 
to show up to 800,000 simultaneous 
colors on-screen for drawings. These 
features are supported in a variety of 
resolutions and monitors, including 
VGA, 800-by-600-pixel, and 1024-by- 
768-pixel resolutions. The product is 
currently shipping. Price: $795. Gener- 
al Business Machines Corp. (Culver 
City, CA). 
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High-Performance Board 


Image & Signal Processing has an- 
nounced the Model ISP433, a VMEbus 


COMPUTER GRAPHICS WORLD APRIL 1991 


At Graphtec Precision Image, we've developed a unique new electrostatic plotting 
Shared system fo serve the multiple tasks of a user network. “Power Plotters,” with 
Resource exclusive Auto Configuration, accept a wide variety of plotter protocols and 


automatically select the appropriate graphics data format, such as HPGL, CGM, se — 


CGI and CalComp 906/907. They fit easily and naturally into any system of 
networked file servers, workstations or computer peripherals. 


Easy, A “Power Plotters” have many features to simplify operation. For example, 

Operation a builtin self-cleaning system fo minimize operator maintenance chores. And 
automated cut-sheet loading/unloading that allows immediate retrieval of plots with 
no interruption of plotter throughput—a definite plus in multi-user environments. 


Powertu “Power Plotters” deliver connectivity to your computer system with 

Connectivity Ethernet, DECnet, parallel and serial interfaces. Significantly, multiple interfaces can 

and Accuracy be included in the same plotter, facilitating a variety of input sources. Also, software 
drivers are available for all popular applications. “Power Plotters” provide 
the power to achieve the most accurate output with 0.05% accuracy, leading 
industry standards for electrostatic plotters by a factor of two. 


If you're experiencing limitations in your present plotting capability, you need ““Pewer Plotting.”” Call 
or write Graphtec Precision Image for a “Power Plotting’’ demonstration. 


Serving major corporations and users in 24 countries of the world . . . 


U.S.A. (Outside California) Call Toll Free 1-800-338-3377 
jf GRAPHTEC 


BE GRAPHTEC PRECISION IMAGE CORP 
MMM 501 CHESAPEAKE DRIVE - REDWOOD CITY, CA 94063 
MMM 415-366-8900 - FAX 415-366-2149 


Plotter Technology That's Precisely Different. 
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XEROX 


ur Versatec plotters are 
years ahead of the competition. 


they always have been. 

And now our plotiers offer anothet 
unmatched feature: the Xerox Total 
Satisfaction Guarantee. It guarantees 
your complete satisfaction for three years 
— three times longer than any other 
manufacturer. And only you decide 
when you're satisfied. 


lhat’s how confident we are about our 


entire line of plotters, including Turbo 
CADmate, our affordable, high pertor- 
tance wide-forinat elecuostatic plotier; 
the 8900 Series high pei forialive 
electrostatic color plotier featuring 
uiiatlended Opei ation, and the 8836 II 
Laser, the industry s most popular wide- 
foiimat plain paper plotter. 


All Versatec plotters are covered by 
this exclusive guarantee. There are no 
catches. No fine print. 

Here it is in plain English: 

“Tf you are not Satisfied with your 
Xerox equipment, at your request, Xerox 
will replace it without charge to you with 
an identical model or a machine with 
comparable features and capabilities. 

“This Xerox Total Satisfaction 
Guarantee applies to Xerox equipment 
acquired by you from Xerox and 
continuously maintained by Xerox or its 
authorized representatives under our 
Manufacturer’ s Warranty or a Service 
Contract.” 
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Now that’s simply the best warranty 
you can get. No ifs, ands or buts about it. 
After all, you’d expect nothing less from 
Xerox Engineering Systems. The world’s 
largest supplier of engineering copiers, 
Versatec printers and plotters. 

So, for more ¢ 
information, © 
call us at 
800-538-6477. Ee 
In California, _ a 
800-341-6060. Or go ahead and buy your 
Versatec plotter today. You'll still have a 
few years to think it over. 


en eee eed 


Xerox Engineering Systems 


2710 Walsh Ave., Santa Clara, CA 95051 
Xerox is a trademark of Xerox Corporation. Versatec and Turbo CADmate 
are trademarks of Versatec, Inc 


array processing board with up to 133 
MFLOPS of processing power and 25W 
maximum power dissipation. The 
board was designed for medical imag- 
ing and data compression applications 
with high real-time data handling re- 
quirements, according to the company. 
The Model ISP433 can be a VMEbus 
master or slave and can also be a 
VSBbus master or slave. It is currently 
available. The Model ISP433 with four 
processors and 16M of DRAM is priced 
at $9995. Image & Signal Processing 
Inc. (Long Beach, CA). 
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High-Speed Frame Buffer 


Psitech has introduced the HFB24, an 
ultra-high speed, true-color HIPPI 
frame buffer with a screen resolution 
in excess of 4 million pixels. The com- 
pany claims that this is the first 2K- 
by-2K display device that can display 
true-color images at refresh rates ap- 
proaching real time in a continuous 
update mode. Reportedly, the HFB24 
is useful for visualizing and analyzing 
the amount of data generated by appli- 
cations such as scientific research, 
weather forecasting, GIS, medical re- 
search, military mission planning, and 
virtual reality. Psitech Inc. (Fountain 
Valley, CA). 
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(*) Electrostatic Plotters 


Graphtec Precision Image will exhibit 
its D- and E-size color electrostatic 
power plotters in booth #385 at 
NCGA ’91. The plotters can accept in- 
dustry-standard file formats, including 
HP-GL, Calcomp 906/907, CGM, and 
CGI. Power plotters include serial, 
parallel, Ethernet, DECnet, and IBM 
connection interfaces. The units come 
with software that features plot com- 
position and plot file recognition, 
which automatically determines the 
plot file size. 

The D-size plotter uses a proprietary 
one-piece thermal head that renders 
HP-GL monochrome 406dpi drawings. 
Graphtec Precision Image Corp. (Red- 
wood City, CA). 


PRODUCTS 


and five times faster than Macintosh II 
computers (which are based on 68020 
microprocessors). 

RISC Rascol offers several commu- 
nications modules including SCSI, 
Centronics, ASCII Serial, or Apple- 
Talk. RISC Rascol accepts any two of 
these modules and the software to run 
them. Prices for the RISC Rascol start 
at $4995 for the basic RISC Rascol 
with one communications function to 
$9995 for the Postscript-capable model 
with two communications modules, a 
40M hard disk drive, 4M of memory, 
floating-point coprocessor, printer 
driver, and film recorder. 

The company is also showing an in- 
telligent camera back, called Smart- 
Back. SmartBack comes with a built- 
in microprocessor and a 16-character 
LCD that provides camera status in- 
formation, which includes the number 
of frames available for exposure, 
frames already exposed, and the num- 
ber of times the current frame has 
been exposed. SmartBack is compati- 
ble with the company’s line of LFR and 
LFR Plus digital film recorders. Laser- 
graphics Inc. (Irvine, CA). 
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Postscript Printer 


QMS has introduced the QMS-PS 
2000, a 20-page-per-minute depart- 
mental laser printer. The printer uses 
a Mips R3000 RISC-based internal 
controller with 4M of RAM and option- 
al 40M or 120M SCSI drives. Reported- 
ly, QMS proprietary Emulation Sens- 
ing Processor technology allows the 
printer to automatically select be- 
tween Adobe Postscript, HP PCL, HP- 
GL, and optional emulations. The com- 
pany says that the QMS-PS 2000 is de- 
signed for high-volume and networked 
printing. The product is scheduled to 
begin shipping in May. Price: $15,995. 
QMS Inc. (Mobile, AL). 
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(<—) Digital Imaging 

Lasertechnics will show its Starburst 
Dual-Mode Color Printer in booths 
#279/281 at NCGA 91. Starburst pro- 
duces continuous-tone images using 
the dye diffusion thermal transfer 
(D2T2) mode, or dithered images using 
the thermal wax transfer (TWT) mode. 
The printer can produce up to 16.7 mil- 
lion colors and uses heat to diffuse yel- 
low, magenta, and cyan dyes from an 
ink donor film to a special output me- 
dium. By switching media, the Star- 


20 things 
you need 
to know 
about 


CAD/CAM 
sysiems. 


Matra Datavision, Inc. 
Two Highwood Drive 
Tewksbury, MA 01876 


Toll-free: 800-448-7578 


If you're looking at CAD/CAM systems, 
you need to consider 20 important factors 
before you buy. 


To make it easy, we've prepared a limited: 
edition CAD/CAM buyer's template — 
complete with glossary of terms. 


For your copy, call Jill Lowe at 


800-448-7578. 


Pe i 
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Convert 
Computer 
Graphics 
to 
Television 


RGB/ Videolink® 


Model 1450AX 
with Auto-sync 


The first popularly priced 
full range scan converter for 
video taping, video projection 
and video teleconferencing 


« Adjustment free auto-locking to 
all workstations, PCs and Mac Ils 


* Horizontal scan range 
21 to 80 kHz 


* Full broadcast quality encoder 
and sync generator 


¢ Flicker free output 
* Genlock 


* Linear keyer for overlaying live 
video with computer graphics 


* Zoom EGA to fill video screen 
* Full 24 bit color processing 


¢ Wide range of outputs; 
Composite (NTSC or PAL), 
RGB, S-Video, Betacam/ MIl 


¢ Manufactured in the USA 


Other models available 


NCGA Booth #1221 


NAB Booth #6439 


SPECTRUM 
2550 Ninth Street Berkeley, CA 94710 
TEL: (415) 848-0180 FAX: (415) 848-0974 
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PRODUCTS 


This printer can also generate black- 
and-white prints or film in both the 
D2T2 and TWT modes. Lasertechnics 
Inc. (Albuquerque, NM). 
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(47) VAX/VMS Graphics 
In booth #365 at NCGA ’91, Manage- 
ment Graphics will show LanSlide, a 
set of software programs and hardware 
to create, collect, and image graphics 
for DEC users. LanSlide uses a raster- 
izing coprocessor, called HiRes Subsys- 
tem, that offloads the compute-inten- 
sive task of high-resolution image cal- 
culations from the VAX system. 
LanSlide comes with pre-formatted 
charts and graphics (a package called 
VAX Quickchart) that lets users just 
add their data. Another feature, 
Quickchart Preview, allows a user to 
preview an image on any DEC GKS 
terminal, printer, or other output de- 
vice before producing the image on 
film or paper. Management Graphics 
Inc. (Minneapolis). 
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CALS Controller 


JRL systems has introduced the 3030 
RGP Controller, a graphics controller 
capable of accepting CALS-compliant 
CCITT Group 4 data. The company 
says that the product was designed to 
drive wide-format monochromatic elec- 
trostatic plotters and high-speed/high- 
resolution laser engines. The 3030 
RGP Controller is also capable of ac- 
cepting multiple input formats simul- 
taneously. Single-unit price for the 
3030 RGP Controller with an RS- 
232C, a Centronics, and a third port 
that can be either Dataproducts or 
Versatec Greensheet is $8950. JRL 
Systems Inc. (Austin, TX). 
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(“*) Printer Driver 


In booth #559, Eastman Kodak will 
show Chooser-level drivers for the Ko- 
dak XL 7700 digital continuous-tone 
printer. The driver uses 32-bit color 
QuickDraw commands to produce 8'- 
by-1l-inch or 11-by-11-inch prints or 
transparencies. The driver provides 
full access to the XL 7700 printer’s ca- 
pabilities. 

The Chooser-level driver handles 
Color QuickDraw images such as those 
produced with Aldus Freehand, Adobe 
Illustrator, and other object-oriented 
drawing programs. The product can be 
used on a stand-alone Mac, and Kodak 


offers versions that allow any user on 
an Ethertalk or Appletalk network to 
specify the XL 7700 printer as the out- 
put device. Eastman Kodak Co. (Roch- 
ester, NY). 
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(==) New Family of Films 


In booth #985 at NCGA ’91, Ark- 
wright will introduce a family of 
XY2000 design/engineering films and 
a new universal overhead transparen- 
cy film for ink-jet printers. 

The XY2000 family of design/engin- 
eering films are available in single 
matte, double matte, clear, and opaque 
surfaces. They can be used with all pen 
plotters and with both water- and sol- 
vent-based inks. 

The universal ink-jet overhead 
transparency film is designed for 
monochromatic and color ink-jet print- 
ers, and the film can be loaded into 
ink-jet printers with sheet-feeder 
trays. Arkwright Inc. (Fiskeville, RI). 
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A Trio from HP 


Hewlett-Packard has announced color- 
matching drivers for Windows 3.0 and 
Macintosh environments; the person- 
al-sized HP PaintWriter color-graphics 
printer for Macintosh computers; and 
enhanced inks for HP’s family of color 
printers. The company says that these 
new products are designed for business 
graphics, desktop publishing, and en- 
gineering/technical applications. 
These products were scheduled to be 
available March 1. The drivers are in- 
cluded with new printer purchases at 
no additional cost. The new printer has 
a list price of $1395. Hewlett-Packard 
Co. (Palo Alto, CA). 
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(=") Calcomp Printers 


Calcomp will introduce several print- 
ers and plotters in booth #501 at 
NCGA ’91. 

The company is showing the Color- 
Master Plus series, a new line of color 
thermal transfer printers that can be 
used with Macintosh and IBM comput- 
ers, and Unix-based, high-end CAD 
systems. ColorMaster Plus features a 
RISC controller and Postscript output 
and is priced at $6995. 

The imaging plotters, called Draw- 
ingMaster Plus plotters (Models 52424 
and 52436), offer 406dpi output and 
can accept roll-feed paper or film in 
widths of 24 and 36 inches, respective- 
ly. Pricing: $18,995 for the Model 
52424; $22,995 for the 52436. 

Calcomp will also introduce the 
68000 Series color electrostatic plot- 
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ters that allow wide-format color plots 
to be produced directly from com- 
pressed raster data or random vector 
data. CalComp Inc. (Anaheim, CA). 
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(=) Network Color 


Seiko Instruments will demonstrate 
its ColorPoint PS color printers, 
CH5500 color printers, an X Windows 
application for the CH5500, and an 
Ethernet adapter that allows users to 
link CH5500 color printers to an Eth- 
ernet TCP/IP local area network, all in 
booth #603 at NCGA ’91. 

The ColorPoint PS printers are Post- 
script-compatible color printers. There 
are two models: the A-size Model 4 
priced at $6999, and the B-size Model 
14 priced at $9999. Both printers pro- 
duce 300dpi color output on paper or 
transparencies, and both are based on 
Intel’s 80960 RISC-based processor. In 
addition, both printers come with stan- 
dard interfaces, including LocalTalk/ 
AppleTalk, parallel (Centronics), seri- 
al (RS-232C), and two ports for SCSI. 
Both printers support a maximum of 
16.7 million colors. 

The CH5500 Series desktop color 
printer uses color thermal transfer 
technology to produce 300dpi resolu- 
tion output on roll paper or roll film 
transparency material. The CH5500 
printers connect to personal computers 
and Macintosh computers, as well as to 
Sun and Apollo workstations. 

Seiko will also demonstrate its X 
Window System Color Print Filter, a 
Unix software module that allows a 
color printer to be connected to any 
workstation or to a network server. 

The X Window Color Print Filter 
can be installed on workstations that 
use the X11 Release 2 X-Window Sys- 
tem. Once installed, users can perform 
a screen dump to the printer or gener- 
ate a raster file. 

Seiko will also show the NS-2034 
Ethernet Adapter that allows one to 
connect the CH5500 Series color print- 
ers directly to an Ethernet TCP/IP lo- 
cal area network. The NS-2034 sup- 
ports two printers. Seiko Instruments 
USA Ine. (San Jose, CA). 
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Kodak Printer 


Kodak has introduced the Ektaplus 
7016, a multi-function printer that 
serves up to four users or four net- 
works of Apple Macintosh and MS 
DOS-based computers. It also provides 
low-volume copying. The printer 
comes equipped with two ports, which 
can be expanded to four ports, and it 
can accept requests from all ports si- 
multaneously. The Ektaplus 7016 
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printer can handle Postscript text and 
graphics files. The printer is available 
now. Price: $5495. Eastman Kodak 
Company (Rochester, NY). 
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(=") Desktop Recorders 


Polaroid will show its Digital Palette 
CI-3000 Computer Film Recorder and 
the universal Digital Palette CI-5000 
recorder in booth #431 at NCGA. 

The CI-3000 is designed for IBM PC 
ATs, PS/2s, and compatibles. The Cl- 
3000 offers 2000-line addressable spa- 
tial resolution and 16.7 million ad- 
dressable colors. The $4495 CI-3000 
comes with ImagePrint, a Polaroid 
software package that provides CGM 
file compatibility with many software 
graphics packages. ImagePrint accepts 
scanned TIFF file images and video- 
captured Targa files. A Freelance Plus 
direct driver, certified by Lotus Devel- 
opment Corp., is included with the CI- 
3000. 

The CI-5000 has all the features of 
the CI-3000 plus it has Mac compatibil- 
ity. In addition, the $5995 CI-5000 offers 
up to 4000 lines of addressable resolu- 
tion. Polaroid Corp. (Cambridge, MA). 
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(=) Nanao Monitor 


Nanao USA will show its FlexScan 
T660 color multi-scanning monitor in 
booth #139 at NCGA ’91. The Flex- 
Scan T660 is a 20-inch monitor for per- 
sonal computers and Mac IIs. The 
monitor provides flicker-free images 
with resolutions of up to 1280-by-1024 
pixels at refresh rates of 70 Hz and 72 
Hz. This unit supports multi-scanning 
ranges from 30 KHz to 78 KHz hori- 
zontal and 55 Hz to 90 Hz vertical. The 
FlexScan T6600 has a rear-mounted, 
standard, 9-pin, D-sub connector for 
analog signal input and BNC connec- 
tors for high-frequency analog input. 
The monitor is built around a cylindri- 
cal Trinitron CRT. Nanao USA Corp. 
(Torrance, CA). 
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Tri-Mode Monitor 


Relisys has introduced the Model 
RE9514, a 14-inch, super VGA, color 
monitor designed for compatibility 
with IBM PCs and compatibles. This 
analog monitor has three horizontal 
scanning frequencies of 31.5KHz, 
35.2KHz, and 35.5KHz; vertical fre- 
quencies of 50Hz to 90Hz; and resolu- 
tions of 1024-by-768 interlaced and 

Products, cont. on p. 1341 


Real Time 
Television 


On 
Workstations 


The RGB/ View 
System 


for Multimedia 
Effects 


The RGB/View™ displays live TV or 
other full motion video on workstations 
and high resolution PCs, 

The RGB/View accepts video signals 
(NTSC or PAL) from a built-in TV tuner, 
camera, tape recorder or videodisc. 
FLIR input is also available. 

True color video is displayed full screen 
or as a Window on the monitor. 


¢ Works with any computer 
to 1280 x 1024 pixels 


¢ Image capture 


¢ Text and graphics overlays 
on the video 


* Scale, reposition, freeze 
* X-Windows support 

¢« Cable ready tuner 

* Stereo audio 


¢ Standalone and board level 
models available 
¢ Priced from $7500.00 
Applications include 
interactive video disk training, 
desktop videu teleconferencing, 


process control, surveillance, 
simulation, C*l and robotics. 


The RGB/ View may be retrofitted 
to existing display systems. 
NCGA Booth #1221 


Agi. 
<~“By 


SPECTRUM 


2550 Ninth Street Berkeley, CA 94710 


TEL: (415) 848-0180 FAX: (415) 848-0971 
NAB Booth #6439 
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HYDRA Vj ‘Suali 
A View/AC™ Visualization Software 


Graphics, Ltd. AutoCAD, AutoLiSP: Autodesk, Inc. Trademarks: HYDRA View/AC, HYDRA: Nth Graphics, Ltd. 


Buy Nth Drive for AutoCAD 386 
and get HYDRA View/AC free 


th Drive is no ordinary display list processing software. At $595, it's 
packed with all the speed and time-saving tools used by thousands of 
Nth Engine customers for years. And now to make your 3-D work easier, 
we'll send you our new HYDRA View/AC visualization software free for 
the asking with your Nth Drive purchase. 


A FEW WORDS ABOUT NTH DRIVE 

Nth Drive enhances your productivity with AutoCAD 386 Release 11 
and 10, taking full advantage of AutoCAD 386’s protected mode. 
It's fast, reliable, and bug-free. 

"Highly Recommended" by CADalyst magazine, and 
prescribed as the cure “for those with Nth Envy" in Cadence 
magazine, Nth Drive is clearly more than split-second zooms. 

It's continuous transparent zooms and pans without 
regens. A bird's-eye window you Can size, move, and attach 
to any viewport. An easy way to insert blocks, or load your 
next drawing. Detailed on-screen drawing comparisons. 1990 
User selectable fonts. A fast user interface that lets you work 
the way you want to. And unmatched service and support. 


FLIP TO 3-D 

HYDRA View/AC is simply the fastest, easiest way to thoroughly 
inspect your wire frame or shaded model. You'll appreciate its rendering 
speed. And the way you can examine your model dynamically — oh so 
different from Release 11's slow, static shading capability. 

On-screen buttons let you manipulate your model intuitively. Get the 
right position, mix colors, adjust lights, or "peel" away layers effortlessly. 
You don't even leave AutoCAD to use it. Simply flip to the HYDRA screen 
to check your model. Flip back to AutoCAD Release 11 to continue 
working, without triggering a regen. 


AFFORDABLE CHOICES 

Nth Drive and HYDRA View/AC work with most VGA 
and 8514/A cards with up to 1024 x 768 resolution— 
Single or dual screen. HYDRA requires 256 colors. 

For more speed, look at the new 
Nth Engine/150. At $1995, this 
versatile board displays 256 flicker- 
free colors at 1280 x 1024 resolution. 
And it runs all 8514/A-compatible 
software, including Windows, Presentation Manager and CAD programs. 

Contact your dealer to find out more. Or call us toll-free today. 


Nth Drive is tree 
with the Nth Engine/150. 
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800-by-600 or 640-by-480 non-inter- 
laced. The company says that the Mod- 
el RE9514 has a suggested retail price 
of $695 and is available immediately. 
Relisys (Milpitas, CA). 
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In booth #879 at NCGA ’91, Pana- 
sonic Industrial Co. will show its fam- 
ily of multi-scanning color monitors. 
The new monitors, which come with 
microprocessors, have horizontal scan- 
ning frequencies of 30 KHz and 64 
KHz and vertical scanning frequencies 
of 50 Hz and 90 Hz. The product line 
includes a 20-inch CRT (model TX- 
2013MA) and 17-inch and 21-inch flat, 
square CRTs (TX-1703MA and TX- 
2103MA). All three monitors have 
dual input signal connectors (15-pin 
Mini D-Sub, BNC x 5). Panasonic In- 
dustrial Co. (Secaucus, NJ). 
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Fiber Optic X Station 


Sunriver has announced the Sunriver 
Xcel Series fiber optic X station family 
of graphics terminals. The company 
says that this series is specifically de- 
signed for the 80386/80486 Unix/X 


PRODUCTS 


Windows system environment. All 
Xcel models use fiber optics and the 
company’s patented Channel Interface, 
providing a 32-megabit-per-second 
transfer rate. Another feature is full- 
screen DOS VGA graphics display. 
Each Xcel includes a parallel printer 
port, mouse port, and an extra serial 
port. Three models are offered: The 
XL-8 priced at $1999, the XL-10 priced 
at $2299, and the XL-12 priced at 
$2999. The products are all currently 
available. Sunriver Corp. (Austin, TX). 
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(“-) Graphics Software 


In booth #721 at NCGA 791, Manufac- 
turing and Consulting Services will 
show version 2.1 of its Anvil-5000, me- 
chanical CADD/CAM/CAE software. 
Version 2.1 features new tool control 
options in the areas of milling, drill- 
ing, turning, and punching. 

Anvil 5000 is a modular 3D system 
for mechanical engineering. The soft- 
ware provides features including wire- 


frame, surface, and solid modeling; 
drafting; geometric analysis; pre- and 
post-processing of finite-element anal- 
ysis; and five-axis numerical control. 
Manufacturing and Consulting Ser- 
vices Inc. (Scottsdale, AZ). 
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Artist Graphics Controller 


Artist Graphics has introduced the Art- 
ist XJS MC, a TI 34020-based graphics 
controller for Micro Channel CAD appli- 
cations on the PS/2 platform. Design 
features include a 32-bit host data inter- 
face and software-selectable pixel clock 
frequencies. Other features include 
dual- or single-screen operations, the 
10MIPS TMS 34020 system processor, a 
board architecture that accepts color 
and resolution field-upgrade modules, 
and SIMM compatibility for on-board 
system memory expansion. Price: $3695 
or $4395 depending on configuration. 
Artist Graphics (St. Paul, MN). 
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Modeler Enhancements 


Computer Design has announced Ver- 
sion 1.1 of the Design Concept 3D appli- 
cation software system. This new re- 
lease contains enhancements in the fol- 
lowing areas: surface evaluation tools, 


35mm Slides from 
Your PC or Apple Macintosh! 


If you make more than 


film recorder you can buy for under $7000. 


25 slides a month, you Infoworld called it a “Top Value.” And with the 


should be making them on Ss Montage FR1, you can avoid service-bureau 

your own PC or Mac. The delays and errors. Even 
Montage” FR1 film last-minute changes are 
recorder from Presen- no problem! 

tation Technologies The Montage FR1 
will produce is supported by nearly 


all popular presenta- 
tion software, includ- 
ing Harvard Graphics, 
Persuasion, Corel- 
Draw and many 
others. Windows 3.0 and PostScript 
support are also available. 

Call 1-800-782-2543 today for more 
information, free sample slides and a 
dealer demonstration! 


4000-line service- 
bureau-quality slides i etotecereey (epoyts 
from your own Po a en 
personal computer ae 
for as little as 57 cents 
each. Twenty-five slides a month 

will pay for a lease on the Montage 
FRI, and save you money and time! 

The Montage FR1 is the finest 


MEMBER 

GSA 
Schedule 
Group 70 


©1990 Presentation Technologies, Inc. Macintosh is a registered trademark of A 
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e Computer, Inc. IBM is a registered trademark of International Business Machines Corp. 
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Wavefront’s all new design and illustration paint package is so advanced, yet it’s easy to use. 
Come to Booth 7401 at NAB and see it for yourself. Or call 1-800-545-WAVE. 
Wavetront Technologies, 530 E. Montecito St., Santa Barbara, CA 93103 
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surface modification tools, surface fair- 
ing routines, surface matching routines, 
and material draping routines. The 
company says that this version also con- 


tains enhancements in the user inter- 
face, rendering, texture mapping, pat- 
tern engineering, and input/output 
modules. Computer Design Inc. (Grand 
Rapids, MI). 
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(=) Autoshade V2 


Autodesk has announced that in booth 
#453 at NCGA 791, it will announce 
the availability of Autoshade Version 
2 with Autodesk Renderman. The 
product, a companion product to Auto- 
cad Releases 10 and 11, incorporates 
Pixar’s photo-realistic Renderman to 
create Autocad 3D model images. 


New features and enhancements of- 
fered with Autoshade Version 2 in- 
clude 24-bit color support, easier-to- 
use menus and dialog boxes, as well as 
the ability to read and write files in 
TGA and TIFF file formats. 

The product runs on 80386- and 
80486-based computers and makes use 
of Phar Lap’s 386/DOS-Extender run- 
ning under DOS. Price: $1000. Cur- 
rent Autoshade users can upgrade for 
$500. Autodesk Inc. (Sausalito, CA). 
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Upgrade for Automanager 


Cyco International has announced 
that Automanager 4.0, a fast Autocad 
drawing file viewing program, has 
been updated to support Autocad Re- 
lease 11. The user can start any DOS- 
based program directly from Automan- 
ager, and according to the company, 
the program provides instant access to 
drawings for evaluation of current pro- 
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jects. Automanager 4.0 can access 
memory beyond 640K and can be 
started as a Terminate and Stay Resi- 
dent program. The program is now 
shipping. Price: $299. Cyco Interna- 
tional (Atlanta). 
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4) Alias Design 
Alias will show Alias Designer, a 3D 
software design system that runs on 
Silicon Graphics’ Personal Iris series 
workstations and on entry-level IBM 
RISC System/6000 3D workstations, in 
booths #1253/1255 at NCGA ’91. 

Alias says the system’s ease of use 
and advanced graphics allow industri- 
al designers to make more designs, to 
design faster, and to shorten the time 
to market. The system also allows us- 
ers to generate photo-realistic images. 

Alias Designer, which starts at 
$10,000 (software only), is backed by 
an engineering-quality database that 
integrates with CAD manufacturing 
systems including Catia and Cadam. 
Alias Research Inc. (Toronto). 
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Silverscreen Version 2 


Schroff has announced Version 2 of 
Silverscreen 3D CAD/solid modeling 
software. Some features of this release 
include the addition of a view-indepen- 
dent annotation function; the inclusion 
of a new method of establishing detail- 
ing defaults; an enhanced capability to 
create and manipulate overlay win- 
dows; improved functions for plotting 
multiple windows; the ability to load 
any previously created drawing file as 
a reference file; and faster and more 
accurate hidden-line removal, filled 
surface, shading, and shadowing rou- 
tines incorporated within the software. 
The DOS version, which uses 640K of 
RAM, costs $995; the Professional Edi- 
tion, which used extended memory, 
costs $3300; and Unix on Silicon Graph- 
ics 4D Personal Iris costs $5000. Schroff 
Development Corp. (Mission, KS). 
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(#4) Folson Converter 


In booth #1101 at NCGA ’91, Folsom 
Research will show Video/Scan, a vid- 
eo output peripheral for IBM’s RISC 
System/6000 family of workstations. 
Video/Scan converts high-resolution 
video from the IBM workstation to 


standard television formats, including 
RGB-170A, NTSC, PAL, and S-Video. 

Video/Scan comes with a software 
driver, developed for Folsom by Syne- 
sis Inc. (Chatham, NJ), that provides 
features including adjustable flicker 
filter, a dithering filter, real-time scan 
conversion, and frame buffer access for 
digital reads and writes. 

Video/Scan has an additional two 
features, video frame grab and double 
frame editing, that are specifically de- 
signed for the animation market. The 
Video/Scan converter is priced at 
$13,900. Folsom Research Inc. (Fol- 
som, CA). 
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(=) LCD Projector 


GE Projection Display Products will 
show its Imager LCD10 large-screen 
video projector in booth #261 at 
NCGA 791. The LCD10 is a liquid crys- 
tal display projector that operates as a 
slide projector, features a resolution of 
110 pixels, and displays images from 
any standard video source on a screen 
or wall. The LCD10 can be used with 
VCRs, laser disc players, and video 
cameras, as well as S-VHS sources. 
Displayed image sizes range from 40 
inches to 100 inches diagonally, and 
throw distances can be from less than 
seven feet to 14.5 feet. GE PDPO (Syr- 
acuse, NY). 
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(“*) Cricket Tools 


Computer Associates will present both 
CA-Cricket Graph and CA-Cricket 
Presents for Microsoft Windows in booth 
#1131 at NCGA 791. CA-Cricket Graph 
is a Microsoft Windows application for 
technical graphing, which gives users a 
choice of output formats, including the 
ability to export graphs in CGM and as 
Microsoft Windows metafile or clipboard 
files. Price: $195 for CA-Cricket Graph 
for Microsoft Windows. 

CA-Cricket Presents offers develop- 
ment tools and automated features to 
create presentations. It can import im- 
ages and graphics from MS-Windows 
Metafile, MS-Windows Paint, TIFF, 
PCX, GMF, CGM, or EPSF formats. It 
can also import data directly from 
word processor, database, and spread- 
sheet applications that use DIF, WKS, 
SYLK, or ASCII files. 

Both programs run on IBM ’286- or 
°386-based PCs or compatibles with 
1M of RAM and a floppy or hard disk 
drive. DOS 3.1 or higher is required. 
Windows/286 or 386 Single Applica- 
tion Environment is included with the 
product. Computer Associates Interna- 
tional Inc. (Garden City, NY). 
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Keep your board room from 
becoming a bored room. 


NASA Budget Projections 


Basic program National Commission 
on Space we.) 


Our Diamond Scan" projector, measuring from 70" to 120” allows you to present incredibly sharp computer images. 


Rule one in public speaking: it doesnt matter what youre 
saying, if no ones listening. 

That's why we developed our Diamond Scan technology. 

So you can shake up a board room, wow a client or silence a 
classroom with the stunning resolution of computer graphics. 

Because our Diamond Scant’ technology is designed for auto- 
matic variable frequency scanning from 15 to 36 kHz. Allowing you 
to switch from video to computer graphics at the touch of a button. 

And now this technology is available in a range of presenta- 
Cm tion equipment: featuring monitors, video copy processors and our 
Youre probably familiar with our 35” monitor. projector (for screens measuring from 70” to 120”).So youll be able 

And we also have a 27" and 31" monitor. to work any room, no matter what size it is. 

733 eines For more information, call 1-800-445-0755 ext.90. Youll find 


our presentation skills are pretty motivating. 


© 1990 Mitsubishi Electronics America. 800 Cottontail Lane, Somerset, New Jersey 08873. House Image 
courtesy of SuperMac”™ Technology/ designed with PixelPaint? Projector image courtesy of Zenographics Inc., 
Software. Monitor image courtesy of Wavefront Technologies. 
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Our large and small format video copy processors TECHNICALLY, ANYTHING IS POSSIBLE® 
offer both black and white and color prints. PROFESSIONAL ELECTRONICS DIVISION 
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Grasp Version 4.0 


Paul Mace Software has announced 
Grasp Version 4.0, an animation pro- 
gram. Version 4.0 adds enhanced digi- 
tal sound capabilities, as well as a 
compiler utility to create stand-alone 
run-time animations. New program- 
ming functions include the ability to 
read Autodesk Animator files. Grasp 
Version 4.0 is being bundled with Ter- 
raVision’s Graphics Link Plus graph- 
ics capture, conversion, and print utili- 
ty. Price: $349. Paul Mace Software 
Inc. (Ashland, OR). 

CIRCLE 224 ON INFORMATION CARD 


| Want My X.TV 


RGB Spectrum has announced X.TV, a 
software program that provides multi- 
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media capability on workstations run- 
ning X-Windows. It was developed for 
use with the company’s RGB/View vid- 
eo windowing hardware. Under X.TV, 
the video image is contained in a stan- 
dard window that looks and behaves 
like any X-Window: It can be reposi- 
tioned anywhere on the screen, scaled 
up to full screen, or reduced to icon 
size. X.TV communicates with the 
RGB/View hardware via VMEbus, 
SCSI, or RS-232 port. RGB Spectrum 
(Berkeley, CA). 
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Easy Technical Graphics 


Trimetrix has introduced the Axum 
technical graphics and data analysis 
package for PCs. According to the com- 
pany, this package allows the user to 
create publication-quality technical 
graphs and incorporate graphs directly 
into WordPerfect or Word documents. 
The company claims that it is the first 
package that combines the ease of use 
of the best-selling PC business graph- 
ics packages with the power of main- 
frame technical graphics programs. 


Axum is avaiable now for $495. Trime- 
trix (Seattle). 
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(=) Remote Control 


In booths #1265/1269 at NCGA ’91, 
General Parametrics Corp. is introduc- 
ing the Advanced Remote Control for 
VideoShow. The unit is designed to 
work with the company’s VideoShow 
electronic presentation system. It fea- 
tures the same functions as Video- 
Show’s standard remote control, but it 
is connected by a cable. Advanced Re- 
mote Control is a hand-held device 
weighing less than one pound, which 


-comes with a 3-1/2-inch color LCD 


screen. General Parametrics Corp. 
(Berkeley, CA). 
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‘é3 More Applause 

At NCGA ’91 in booth #131, Ashton- 
Tate will introduce Applause II ver- 
sion 1.5, a business presentation 
graphics software package for the IBM 
PC and compatibles. Applause II in- 
cludes LAN support and a spell check- 
er. The LAN support allows users to 
share files with other Applause II us- 
ers and offers central storage of files 
with file locking to protect data. 


e eee ee ee ee ee ee ee ee ee ee ee eee ee ee 

1. Applications of Computer Graphics $12.00 re 
Cross selection of the varied applications i Please send me the following COMPUTER GRAPHICS WORLD Reprints. 
using computer graphics, 32 pgs. Enclosed you will find my check or money order for: 

2. CAD/CAM $12.00 : Reprint # Title Cost Total 
Reaching out to solid modeling and i $ $ 
industrial design, 32 pgs. H 

3. Computer Graphics in Animation $ 7.00 
The challenge of creating realistic characters, 16 pgs. i 

4. Business Presentation $12.00 : 

Business presentation to corporate animation, 32 pgs. 

S. The Dawning of 3D GIS and Desktop Mapping $ 7.00 i 
As 3D GIS emerges desktop mapping systems solves i Please Complete: 
strategic business problems, 16 pgs. 

6. Landscape and Site Design $12.00 ff Nag soe oa 
Walk with computer graphics through architectural ; OMB ANY 2S ese PE ae oat 
landscape & design, 32 pgs. a tt | Sey SA ne Sy ON EC ee Yee ae Tax $ 

7. Graphics in Medical Research $ 9.50 I Address 
From research to treatment, 24 pgs. i ' 

8. Graphic Arts $7.00 p “YY —————_ 4 Teale 
Developers are overcoming the complexities of color 4 Telephone 
publishing and reproduction, 16 pgs. J Make checks payable to: COMPUTER GRAPHICS WORLD 

9. Color Hard Copy Advances $ 5.00 AZ, CA, CO, CT, DE, IL, KS, MA, NJ, NY, OH, OK, PA, TN 
Joins the fast lane of computer graphics, 8 pgs. § and TX residents add tax. 

10. The Market at Large $3.50 J 
The computer graphics market will grow to | A TS en? Rie 8 i 
eens POS: y °.0. BOX 987 Westford, MA 01886 Telephone: (508) 392-2157 
5 


Your presentations 
always come together beautifully. 


A lot of time, effort and creativity go 
into making a presentation work. From 
high impact charts to custom designed 
computer graphics, the images you 
project are an integral part of your 
overall corporate image. And the closer 
you get to show time, the faster every- 
thing comes together. Then everything 
comes to a halt while the technician lines 
up the convergence on the projector. 
Not anymore. Electrohome’s new 
ACON2® auto-convergence system makes 
aligning the projector a snap. No more 
stepladder and _ screw- : 
driver or endless button- 
pushing. No more last 
minute fine-tuning that 


A\CON. 


AUTO CONVERGENCE 


takes half an hour or more. You push 
three buttons on the keypad and ACON® 
auto-convergence takes care of the rest in 
under three minutes. Before ACON® this 
wasn’t even a remote possibility. 
Electrohome has a range of projec- 
tors to suit your specific needs. Most 
of them are compatible with high 
resolution workstations, terminals, PCs 
and VCRs. All of them are easy to set up 
and operate. You can count on your 
presentations coming together beauti- 
fully, and quickly, when you are backed 
by Electrohome, world 
leaders in large screen 
projection since 1979. 
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For more information call: In U.S.A. 1-800-265-2171. In Canada 1-519-744-7111. 
ACON is a registered trademark of Electrohome Limited 


Applause II imports a wide variety 
of data and graphics formats, includ- 
ing DFB, SYLK, DIF, GMF, CGM, 
TIFF, GIF, PCX, WKS, WK1, ASCII, 
and others. The program exports data 
to CGM, HP-GL, GX2, SCODL, and 
EPS formats. 

Requirements for stand-alone use 
are: IBM XT/AT or PS/2 and compati- 
bles with 512K of RAM, DOS version 
2.1 or higher, a floppy drive, and a 
hard disk with 3'2M of free space. The 
program supports expanded memory 
support for LIM 4.0. Price: $495; up- 
grade for version 1.0: $75. Ashton-Tate 
Corp. (Torrance, CA). 
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Sparc Multimedia 


Tiger Media has announced Cats 
Meow, a multimedia audio-visual pres- 
entation tool for Sun Microsystems’ 
Sparcstations. According to the compa- 
ny, this is a drag-and-drop interactive 
tool for sequencing audio, graphics, 
and captured images and integrating 
them into a multimedia presentation. 
Users can also integrate special effects, 
such as wipes, dissolves, and fades, and 
can control precision timing and on- 
the-fly sequencing. The product is 
available now for $995. Tiger Media 
(Los Angeles). 
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(44) AT&T’s Offerings 


AT&T Graphics Software Labs will 
show several animation programs and 
image-sequencing software, which 
runs on the Targa+ board, in booth 
#1031 at NCGA 91. 

In the animation software area, the 
company is demonstrating Rio Anima- 
tor, which is an add-on module to 
AT&T’s Rio 2D design and layout 
package. Rio Animator is a vector- 
based 2D keyframe animation soft- 
ware module for the Truevision Targa 
and ATVista environment. 

Topas/VGA, a 3D modeling and ani- 
mation software application, will also 
be displayed. Similar to the regular 
version of Topas, this version runs on 
any VGA board. 

AT&T will also show a version of 
Panorama, its image-sequencing soft- 
ware that runs on the Targa+ graph- 
ics board. AT&T Graphics Software 
Labs (Indianapolis). 
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(==) TDI Animation 

In booths #1231/1233 at NCGA 791, 
Thomson Digital Image will announce 
TDImage, an integrated system for 3D 
animation and computer-aided indus- 
trial design. This product, designed for 
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use with IBM’s RISC System/6000 
family of products, includes interactive 
tools for modeling, animation, materi- 
al editing, and rendering and interfac- 
ing to CAD/CAM systems and video 
devices. Thomson Digital Image Amer- 
ica Inc. (New York). 
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(=) RGB Video 

In booth #1221, RGB Spectrum will 
show RGB/View 2050 and RGB/Video- 
link 1600U. RGB/View 2050 is a video 
windowing system with a built-in tele- 
vision tuner for workstations. The de- 
vice digitizes video signals in real time 
and accepts two NTSC (or PAL) video 
signals, one S-Video, and one RS-170 
RGB component signal simultaneous- 
ly. Frame capture and transfer to and 
from a disk is via a SCSI port. The 
$9495 model 2050 supports all work- 
stations with up to 1280-by-1024 pix- 
els, including systems by Sun, HP/A- 
pollo, Silicon Graphics, DEC, and IBM, 
as well as high-resolution personal 
computers. 

The RGB/Videolink 1600U converts 
computer graphics to NTSC or PAL 
format in real time. This unit auto- 
matically synchronizes to all computer 
RGB signals with a horizontal scan 
rate from 20 KHz to 90 KHz, which 
includes personal computers, Mac IIs, 
and workstations from Sun, DEC, 
HP/Apollo, IBM, and Silicon Graphics. 
RGB Spectrum (Berkeley, CA). 
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(4) Softimage 3D 


Softimage will show Softimage 3D, a 
version of the company’s high-end 3D 
modeling, rendering, and animation 
software package, in booth #937 at 
NCGA ’91. The company will also 
demonstrate a version of Softimage 3D 
that runs on Silicon Graphics’ Irisvi- 
sion, a graphics board that provides 


real-time 3D graphics on Intel-based 
personal computers. 

SoftImage 3D allows users to gener- 
ate photo-realistic images and anima- 
tions by using a set of tools designed to 


run on IBM or Compaq ’386/486-based 
computers or compatibles. System re- 
quirements include 8M of RAM, a 
hard disk, an 80387 or Weitek math 
coprocessor, a VGA board and high- 
resolution monitor, and a mouse. The 
operating system can be either MS- 
DOS 3.3 or SCO Unix. SoftImage Inc. 
(Montreal). 
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Ge) Phoiron Peripherals 


P.E. Photron will show the FSC- 
64000AL real-time scan converter in 
booths #921/923 at NCGA ’91. The 
system converts high-resolution com- 
puter video output into standard 
broadcast NTSC or PAL video signals. 

The unit features a 16.7 million-col- 
or display capability and a horizontal 
sync frequency range of 45 KHz to 85 
KHz. Video output formats include 
NTSC or PAL, component, Y/C (S- 
VHS), or low-resolution RGB. The 
FSC-64000AL features a 1:1 window 
mode, which allows the user to select 
4 of the workstation screen image and 
output this image as an NTSC or PAL 
signal. P.E. Photron (San Jose, CA). 
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(=) Document Prep 


In booth #110 at NCGA 791, Applix 
will show Asterix, a document prepa- 
ration package for Unix workstations 
and X-terminal users. Asterix offers 
word processing with integrated 
graphics, a set of macro tools, and an 
optional graphical spreadsheet. 

The graphics module, Asterix 
Graphics, includes built-in drawing 
tools, screen captures from another X- 
Window, and pixel editing and can im- 
port files in HP-GL, TIFF, and EPSI 
formats. Asterix is available for Sparc- 
based and DECstation/DECsystem 
RISC workstations, and it supports the 
look and feel of OSF/Motif and Open 
Look under X-Windows. The software 
is priced from $695 to $995. Applix Inc. 
(Westboro, MA). | 
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Advanced Witness 


AT&T Istel has announced the release 
of Witness Version 7, a simulation 
modeling system that allows non-spe- 
cialists to build models of large and 
complex process plant operations and 
test ideas for improving efficiency. The 

Products, cont. on p. 142 
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oo good to be true? Many 
applications engineers think 
software can only provide platform 
independence at the expense 
of graphics speed. 

Not so with FIGARO+, the enhanced 
PHIGS graphics programming “tool kit”. 

Designed for speed, FIGARO+’s 
highly optimized graphics pipeline 
allows you to make and display 
changes rapidly. And because it’s 
powerful, intelligent, and feature-rich, 
FIGARO+ can be used to develop 
applications equal in performance 
to those developed with proprietary 
graphics tools. All this plus true 
portability to a variety of platforms... 
from supercomputers to PCs. 

And today, portability is more important 
than ever. As computer environments 
become more heterogenous, end users 
cant afford to develop applications with 
software that’s not portable. Portability 
protects your hardware and software 


Template Graphics Software, Inc. 
3510 Dunhill Street, San Diego, CA 92121 
800-428-7588 * (CA) 800-824-4490 


Without 
Sacrificing 
Performance 


investment, saves development and 

maintenance costs, results in higher 

productivity, and expands the market 
for your applications. 

FIGARO+ offers advanced PHIGS+ 
features and extended capabilities 
like Integrated Support for Multiple 
Windows and Quick Update 
Methods. It’s tightly integrated with 
X windows and popular GUIs, 
so you can keep current—and 
compatible—with evolving X windows 
environments. 

With FIGARO+ you also get the 
full support of the industry leader, 
Template Graphics Software. TGS 

wrote the book on the PHIGS standard... 
literally. And provides training courses, 
reference manuals and a toll-free Answer 
Line to keep you up and running. 

Is it any wonder that TGS is the #1 
provider of PHIGS software? Call and 
ask about our demo diskette and 
introductory video. 


FIGARO+ intelligently 
uses hardware features 
and provides 
highly optimized 
data management 
and display. 


‘ie See us at NCGA 
Booth 1000/1002 


Template Graphics Software, Inc. is one of the Liant companies and specializes in development systems for graphics applications. 
Copyright ©1990 Template Graphics Software, Inc. All company and product names are trademarks of the respective manufacturers. 
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GET MORE FACTS FREE 


Reader 
information Card 
APR. 1991 EXPIRES JULY 1991 


PLEASE PRINT OR TYPE—MUST BE FILLED IN COMPLETELY 


COUNTRY — 
( ) 
TELEPHONE 


VES, | WOULD LIKE TO CONTINUE TO RECEIVE COMPUTER 
GRAPHICS WORLD 


AR OR IO, | | eRe ee 


1. PRIMARY BUSINESS nies 

(PLEASE CHECK THE ONE BOX THAT BEST DESCRIBES YOUR BUSINESS 

OR INDUSTRY.) 

C] Computer Service including Graphic Design, Time Sharing, 
Data Processing, Software, and Consulting 

(] Computers and Peripherals Manufacturing 

(1) VAR’s, VAD’s, Systems Integrators, Dealers and Distributors 

LJ) Automotive, Aerospace, Machinery, Industrial Equipment, Process & Other 
Manufacturing industries 

CL) Architecture, Engineering, Construction, including Space Planning 

CL) Financial including Banking, Real Estate, Insurance and Brokerage 

L] Distribution including Wholesale, Retail, Restaurant, and Food Chains 

L] Transportation including Rail, Bus, Marine, Shipping, Auto Rental, Airline, 
Trucking, and Air Freight 

LJ Utilities, Pipelines, Communications and Common Carriers 

CL] Personal and Business Services including Medical, Legal and Accounting 

(1) Business Services including Printing, Publishing, Advertising and 
Television/Motion Picture Production and Design Studios 

L] Scientific and Educational Research Organizations including Geological, Marine, 
Cartography, Astronomy, and Biology 

1) Government-Military, Federal, State or Local 

(J Non-Manufacturing Industries including Exploration, Mining, Drilling, 
Agriculture, Forestry and Fishing 

(1 Educational Institutions 

(1 Other (please specify) 


ARE YOU PERSONALLY INVOLVED IN THE SPECIFYING, PURCHASE, OR 
AUTHORIZATION OF COMPUTER GRAPHICS PRODUCTS AND SERVICES: 
A.C) YES B.[J)NO 
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(PLEASE CHECK THE ONE BOX THAT BEST DESCRIBES YOUR BUSINESS 

OR INDUSTRY.) 

[1 Computer Service including Graphic Design, Time Sharing, 
Data Processing, Software, and Consulting 

[) Computers and Peripherals Manufacturing 

(] VAR’s, VAD’s, Systems Integrators, Dealers and Distributors 

(1) Automotive, Aerospace, Machinery, Industrial Equipment, Process & Other 
Manufacturing Industries 

C Architecture, Engineering, Construction, including Space Planning 

C1 Financial including Banking, Real Estate, Insurance and Brokerage 

C Distribution including Wholesale, Retail, Restaurant, and Food Chains 

(J Transportation including Rail, Bus, Marine, Shipping, Auto Rental, Airline, 
Trucking, and Air Freight 

CL) Utilities, Pipelines, Communications and Common Carriers 

1] Personal and Business Services including Medical, Legal and Accounting 

(1) Business Services including Printing, Publishing, Advertising and 
Television/Motion Picture Production and Design Studios 

C1 Scientific and Educational Research Organizations including Geological, Marine, 
Cartography, Astronomy, and Biology 

CJ Government-Military, Federal, State or Local 

(1) Non-Manufacturing Industries including Exploration, Mining, Drilling, 
Agriculture, Forestry and Fishing 

28 (J Educational Institutions 

38 (J Other (please specify) 
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AUTHORIZATION OF COMPUTER GRAPHICS PRODUCTS AND SERVICES: 
A.CLYES B.(]NO 
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3. WHICH OF THE FOLLOWING BEST DESCRIBES YOUR TITLE OR OCCUPATION? 
(PLEASE CHECK ONE BOX ONLY) 

A. (_] Corporate Management 

B. (] Design/Engineering Management 

C. (] Production/Operations Mgmt. H. ([] Marketing 

D. (_] Data Processing Management Il. [-] Consulting 

E. (] Design/Engineering Staff J. (] Other (please specify) 


4. WHAT ARE YOUR PRINCIPAL APPLICATION AREAS FOR COMPUTER GRAPHICS? 
(PLEASE CHECK ALL THAT APPLY) 

03 [_] Mechanical CAD/CAM/CAE/CIM 
07 [_] Electronic CAD/CAE 
11 [J Architectural CAD 
15 CL) Mapping 
19 [_] Medical & Scientific 
23 (_] Business & Presentation Graphics 
27 (] Video/Film/Animation 


F. (-] Data Processing Staff 
G. [] Creative/Graphic Design 


31 (] Videotex/interactive Video 

35 ] Graphic Arts/Advertising 

39 (_] Electronic Publishing/Pre-Press 
43 (] Image Processing 

47 (_] Technical Documentation 

51 (] Training/Simulation 

59 [_] Other (please specify) 


5. FOR WHICH PRODUCTS DO YOU HAVE A PURCHASING INFLUENCE? 
(PLEASE CHECK ALL THAT APPLY) 
04 (| Software 
08 [|] Printers and/or plotters 
12 (] Personal Computers 
16 [_] Workstations 
20 (] Minicomputers 
24 (_] Mainframes 
28 (| Boards 
32 [] Input Devices (including Scanner 
Data Tablets, naw) 


36 [(_] Monitors 

40 (] Image Processing Equipment 

44 (_] Video Equipment 

48 [(_] Networking Systems/Modems 

52 (] Storage Devices 

56 (| Presentation Systems (including Film 
Records, Screen Displays) 

60 [_] Supplies & Accessories 

68 oO None of the reve. 
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OUR TITLE OR OCCUPATION? 


3 
3. WHICH OF THE FOLLOWING BEST DESCRIBES 
(PLEASE CHECK ONE BOX ONLY) 
A. (] Corporate Management 
B. (_] Design/Engineering Management 
C. [] Production/Operations Mgmt. 
D. (] Data Processing Management I. 
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F. (_] Data Processing Staff 
G. [) Creative/Graphic Design 
H. (] Marketing 

[-] Consulting 

E. (_] Design/Engineering Staff J. (J Other (please specify) 


4. WHAT ARE YOUR PRINCIPAL APPLICATION AREAS FOR COMPUTER GRAPHICS? 
(PLEASE CHECK ALL THAT APPLY) 

03 [] Mechanical CAD/CAM/CAE/CIM 
07 [-] Electronic CAD/CAE 
11 (J Architectural CAD 
15 [] Mapping 
19 (] Medical & Scientific 
23 [| Business & Presentation Graphics 
27 (| Video/Film/Animation 


31 (-] Videotex/interactive Video 

35 (_] Graphic Arts/Advertising 

39 [_] Electronic Publishing/Pre-Press 
43 (_] Image Processing 

47 (J Technical Documentation 

51 (] Training/Simulation 

59 [_] Other (please specify) 


5. FOR WHICH PRODUCTS DO YOU HAVE A PURCHASING INFLUENCE? 
(PLEASE CHECK ALL THAT APPLY) 
04 (] Software 
08 [_] Printers and/or plotters 
12 [] Personal Computers 
16 [] Workstations 
20 (] Minicomputers 
24 [|] Mainframes 
28 [| Boards 
32 [|] Input Devices (including Scanner 
Data Tablets, Digitizers) 


36 (_] Monitors 

40 (_] Image Processing Equipment 

44 (_] Video Equipment 

48 (_] Networking Systems/Modems 

52 (_] Storage Devices 

56 (] Presentation Systems (including Film 
Records, Screen Displays) 

60 (| Supplies & Accessories 

68 (_] None of the Above 
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What you do with your software 
S O U q b U S | NM ess. We've been sel you closely and we've noticed that you’re no 


longer designing just simple wireframes—you're shading objects for a 
realistic look. And you’re running Windows 3.0 to organize your thoughts. 
Life may be complicated, but your graphics solution needn’t be. Now 
you can doit all with the Cobra Elite”, the only graphics 
controller with three personalities—one dedicated to 
CAD, one to true color and one to Windows" 3.0 ap- 
plications—all bundled into a single card that takes 
only one slot in your computer. [he Cobra Elite is the one- 
card solution for users of more than 100 applications. You can choose 
between our PGL graphic interface, TIGA or IBM’s 8514AI—f you 
want to jump through HOOPS, we've got that, too. The Cobra Elite 
comes with free optimized drivers which Magers 
Specifications: 

accelerate Windows 3.0, AutoCAD®, =. two models _ 


m > Cobra Elite 16, 
MICRO CADAM™", MicroStation”, Cobra Elite Spectrum 


viess display, Computervision”",CADKEY™,  ° 'SA/MCAcompatibility 
Fist ne ° 30.3-56.5KHz 
Aeon and most other popular applications. scan rate 

Ais ‘ e Multiple resolutions— 

AutoCAD and Computervision users will 1024 x 768, 7OHZ 

‘ ; 1024 x 768, 6OHz 

quickly become addicted to the many fea- 800 x 600, 56Hz 
‘ aa eT | 
tures in our free productivity enhancement ~ RenderReady shading 
(Spectrum) 


software, like instantaneous zooms, pans, . analog VGA 
‘ an . pass-through 
redraws, real time bird S eye VIEWS, Tegen Sane DRAM 
warnings, anti-aliasing, display list process- |) wide: 
ing and more. If you use AutoShade® == « Auto Install utility, 
VMI SNOOP 
2.0, Autodesk 3-D Studio”, system interogator 
e PGL, TIGA, 8514AIl, 
MICRO CADAM 3D“ oranyothertrue HOOPS drivers 


color application, you'll find the CobraElite’s ° QVNiStevbRom ” 


. : ductivi 
custom RenderReady™ shading system in- BnAnCEmatit 


software 


comparable. RenderReady employs a pro- . onitor/vGAcables 


prietary hardware algorithm which displays  * Drivers for most CAD, 
Windows 3.0, true 


16.7 million perceived colors on the screen at Soe een and 
usiness applications 


1024 x 768 resolution—without expensive 24» Technical support, 
24 hour bulletin 


bit technology. More innovation from the board service 
company that invented PC graphics. Call Options: 


e 256 color Spectrum 


for a brochure and the name of field upgrade module 
. e Snap-on VGA module 

the authorized dealernearestyou. |. pies ae ais 

1-800-354-0055 e StereoGraphics 


CrystalEyes™ cable 


e Live video upgrade 
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CosBrRA”*’ .ELItE Vermont Microsystems 


Simple solutions to complex graphics challenges. Graphics Controllers/Software Accelerators 


The following are trademarks or registered trademarks of their respective.companies: Windows 3.0-Microsoft Corp.; AutoCAD, AutoShade, Autodesk 3D Studio-Autodesk Inc., Computervision-Prime Computer Corp.; MICRO CADAM, MICRO CADAM 3D-Cadam Inc.; 
MicroStation—Bentley Systems, Inc., an Intergraph affiliate; CADKEY-CADKEY, Inc.; HOOPS—Ithaca Software, Inc.; 8514Al-IBM Corp.; TIGA-Texas Instruments Corp.; CrystalEyes—StereoGraphics Corp.; Cobra Elite, RenderReady, AutoMate/PRO, CV Mate/PRO-Vermont Microsystems, Inc. 


See us atA /E / C Systems ‘91, booth #2137 


Products, cont. from p. 137 

user can construct and view an animat- 
ed plan of a process plant including such 
elements as fluids, holding tanks, and 
pipework and show fluid movement 
through the process plant along pipes. 
By including production data and flow 
control rules, the user can observe the 
impact on the complete process. Witness 
7 is implemented under IBM’s OS/2 op- 
erating system and the Presentation 
Manager graphics environment. AT&T 
Istel (Beachwood, OH). 
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(4) IBM 486-PS/2s 
In booth #745 at NCGA ’91, IBM is 
showing two 486-based PS/2s that use 
Micro Channel architecture and Ex- 
tended Graphics Array (XGA) ad- 
vanced graphics. The company is dem- 
onstrating the PS/2 Model 95 XP 486 
and the PS/2 Model 90 XP 486. Both 
models are available with either a 
25MHz or 33MHz processor. 

The Model 95 and Model 90 include 
the IBM PS/2 Micro Channel SCSI 
adapter with cache, a 32-bit bus mas- 
ter with 512K cache. Both models have 
the IBM PS/2 XGA Display Adapter/A, 
which provides a screen resolution of 
1024-by-768 pixels with 256 colors at a 
speed 90 percent faster than the IBM 
Video Graphics Array/Adapter. 

Pricing is $14,145 to $17,745 for the 
Model 95; $12,495 to $16,695 for the Mod- 
el 90. IBM Corp. (White Plains, NY). 
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eeeee 


(“") 33MHz CPU 


In booth #615 at NCGA 791, Evans & 
Sutherland will introduce a 33MHz 
central processing unit that the com- 
pany says will increase the speed and 
power of graphics workstations. The 
33MHz CPU, which is based on Mips 


Eo rae 


Computer Systems’ R3000A 33MHz 
chip set, will be incorporated into the 
company’s ESV line of workstations. 
The new CPU option is available on 
new purchases. The price difference 
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between the company’s 25MHz ESV 
line and the 33MHz-based systems is 
$5000. The company also offers a field 
upgrade option at a price of $7500. Ev- 
ans & Sutherland Computer Corp. 
(Salt Lake City). 
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(“=) Graphics Table 


Pixelink will show CadTable, an inte- 
grated device designed for display ap- 
plications, in booth #220 at NCGA 
91. The CadTable Graphics Table 
combines a monitor, data tablet, and 
digitizer into a single, stand-alone unit 
for CAD and imaging applications. 
This combination unit offers a 32-by- 
36-inch working surface, a 30-inch di- 
agonal active menu area, and 1/100- 
inch stylus resolution. 

The unit is compatible with most 
graphics display controllers, a wide va- 
riety of CAD and design packages, and 
most PCs and engineering worksta- 
tions. Prices range from $5500 to 
$9500 depending on monitor and table 
size. Pixelink Corp. (Hudson, MA). 
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MapInfo has announced MapInfo CAD 
Link, an add-in utility for Autocad Re- 
lease 11. MapInfo CAD Link allows 
files to be transferred between Auto- 
cad and MapInfo’s desktop mapping 
software. Users can access MapInfo 
maps directly from Autocad by choos- 
ing MapInfo file-loading tools off the 
menu. Maps can then be edited with 
the Autocad drawing tools and saved 
into MapInfo format. Maps created in 
Autocad can also be saved as MapInfo 
files and accessed directly in MapInfo 
for DOS. MapInfo CAD Link is avail- 
able immediately. Price: $395. 
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On the MacRoad Again 


Vector Systems has announced Mac- 
Road Version 3.6. Drawings generated 
by this program can now be saved in 
DXF format for use in Autocad. Multi- 
ple road beds can be laid out on the 
same contour map by using multiple 
control lines. Automatic joining of fea- 
ture strings simplifies highlighting 
significant terrain features, according 
to the company. Entry of survey data 
in standard forestry survey formats is 
also now supported. MacRoad Version 


3.6 sells for $4000 and runs on any 
Macintosh computer with at least 1M 
of memory. Vector Systems (Fort 
Wayne, IN). 
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CAD Overlay GS 


Image Systems Technology has intro- 
duced CAD Overlay GS, software that 
allows Autocad users to display a pho- 
tographic background while they cre- 
ate or revise vector maps. With this 
product, aerial photographs and satel- 
lite images can be integrated into the 
Autocad environment. The company 
says that this software has applica- 
tions in facilities management, utility 
and pipeline mapping, natural re- 
source management, public works, and 
forestry. CAD Overlay GS was expect- 
ed to begin shipping in March. Price: 
$1000. Image Systems Technology Inc. 
(Troy, NY). 
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(4) Graphics Editor 
Computer Support will demonstrate 
version 3.1 of its Arts & Letters 
Graphics Editor in booth #221 at 
NCGA ’91. Arts & Letters 3.1 comes 
with a Warp/Perspective function. 
Warp is a special-effects tool for modi- 
fying text, clip art, and freeform 
graphics. It allows an object to be 
warped, bent, stretched, and twisted. 
In addition to curved-edge warping, 
Arts & Letters 3.1 can produce simu- 
lated 3D perspective views. 

Arts & Letters 3.1 supports all Win- 
dows-compatible hardware and software 
fonts. Chart data for Arts & Letters 3.1 
can be imported from Excel, Lotus 1-2-3, 
and other applications that store data in 
the DIF, SYLK, and ASCII formats. 
Computer Support Corp. (Dallas). 
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Upgraded Streamline 


Adobe Systems has announced Adobe 
Streamline 2.0, software for converting 
scanned or electronically stored im- 
ages into Postscript language line art. 
Two new dialog boxes control the new 
color and gray-scale conversion fea- 
tures. Sun raster files can now be im- 
ported. The software can select an ob- 
ject within a larger image for separate 
editing. Line recognition, color and 
gray-scale assignment to lines or fills, 
and non-computerized art are also add- 
ed features. The product was expected 
to ship in Feb. Price: $195. Adobe Sys- 
tems Inc. (Mountain View, CA). 
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What do these companies 
~ have in common’? 


ideomedia™ 


merging computer and video technologies 


ee .. = ALTTODESK 


Y. qe 


octree ~\ software 


mputer Systems 


RESEARCH 
RAMOTTUIL CFA Rit 


rif Olr Onl Topological 
= = Softools 
Limited 


(SorPoranion 


There's only one answer and that's the V-LAN'™ Universal Control Network. Each of these companies provide 
different software applications or hardware on different computer platforms, yet they all provide frame accurate video 
device control with the V-LAN Universal Control Network. With the V-LAN network, one interface will control up 
to 31 different video devices frame accurately at the same time. So, if you have an investment in VTRs, disc players, 
switchers and other remote controllable products, avoid compatibility problems and use the V-LAN network. You 
can use your equipment in a variety of applications ranging from animation and multimedia to video editing and 
commercial insertion. You can connect your video device to virtually every major computer platform (Amiga, IBM, 
Macintosh, Silicon Graphics, NEXT, custom). Over 40 different manufacturers support the V-LAN network with a 
variety of animation and graphics software and hardware for you. 


In a world where just about anything is possible, don't limit yourself and your equipment. Demand the only interface 
that does it all. Say "YES" to the V-LAN Universal Control Network. For more information on the V-LAN network 
and its compatible products, simply call 1-800-YES-VLAN and say "YES" today! 


See the V-LAN network in operation with 
these companies at NAB'91 Las Vegas in 
Videomedia's V-LAN PAVILION, Booth 6807. 


+ CONTROL * 
NETWORK 4 


Videomedia and V-LAN are trademarks of Videomedia, Inc. 211 Weddell Drive, Sunnyvale, CA 94089 TEL: 408.745.1700 FAX: 408.745.6721 
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Print Guide 


Bull Publishing Company (San Mateo, 
CA) announces the availability of 
Print that Works: The First Step-by- 
Step Guide that Integrates Writing, De- 
sign, and Marketing. The book pro- 
vides ways of producing printed pieces 
fast, easy, and inexpensively. Also in- 
cludes 80 different references and side- 
bars and provides ideas, advice, and 
examples. 350 pages, $23.95. 
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image Directory 


Gamma (Salem, NH) has announced 
the availability of the Type World Post- 
Script Imaging Service Directory, 
which provides 980 listings of informa- 
tion on imaging/printout services. The 
directory includes details on imageset- 
ter models used and supporting soft- 
ware. Also provides an alphabetical 
listing of contacts, font library, and 
other services. $25. 
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1991 Catalog 


Keithley MetraByte/Asyst/DAC (Tau- 
ton, MA) announces its new 1991 Vol- 
ume 24 Catalog free of charge. This 
book lists data acquisition, measure- 
ment analysis, and control systems, in- 


libraries). 


FEATURES | 


— Multi-resolution capability. 


users environment. 


NISE, Inc. 
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NISE “‘Rubens/xtr’’ FR-900 


DIGITAL FILM RECORDER 
The NISE ‘‘Rubens/XLT’’ model 
FR-900 is a photographic imager ideally 
Suited for large computer departments, 
executive offices, medical or university 
facilities and copy services with access 
to a variety of computers, workstations 
and memory storage devices (in 


With an addressability of 65Kx65K 
and capable of producing 16,777,62 
colors (or 256 shades of gray in the 
B&W model), it will reproduce 512x512, 
832x630, 1024x964, or 2048x1366 
resolution images on film (slides 

» or prints). A wide array of cameras, 
@ from 35 mm to 8x10 are available. 


APPLICATIONS 


— Computer Graphics 
— Medical ¢ Science 


— Versatile and mobile, solving compatibility problems in multi systems/ 


— Simple, programmable operation with the aid of a user-friendly 
4x5 Keyboard and 4 line 20 character LCD with backlight. 


20018 STATE ROAD, CERRITOS, CALIFORNIA 90701 
Phone (213) 860-6708 © Fax (213) 860-6928 


OTHER PRODUCTS: ‘‘Rembranat’’ 3500 F and ‘‘Rubens’’ 3700F Analog Film Recorders. 


terface boards, software products for 
the IBM PC/XT/AT/, PS/2, Apple, and 
compatible microcomputers, A/D con- 
verter boards, D/A converter boards, 
personal instrument boards, digital I/O 
boards, communication boards, coun- 
ter/timer boards, and more. 272 pages. 
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Software Catalog 


The University of Georgia (Athens, 
GA) announces the availability of The 
1991 COSMIC Software Catalog. This 
catalog lists 1200 scientific programs. 
Abstracts explain the capabilities, 
notes the programming language, ma- 
chine requirements, size, and price. 
Also contains a keyword index; the dis- 
kette versions have search menus. $25. 
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Color Tone Guide 


Chronicle Books (San Francisco) an- 
nounces the availability of the Design- 
er’s Guide to Color 4, which focuses on 
color tone and includes 1000 color tone 
combinations. The book presents the 
four major categories of Pale Light 
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VIGA-16 
TARGA® Compatible 


Listen to the Experts... 


"A 100 Percent TARGA 
Clone. ... an excellent, 
low-cost alternative ..." 


F.D. Miller, AV Video Magazine 
“It 1s completely *Plug and 
Play’! 


Daniel Nnorth, Computer Graphics 
Specialist, VDA 


“Our proprietary program 
works seamlessly! 
Mansour Ansari, Product Manager, 
Norick Software, Inc. 


y Visionetics 


International 


Bright, Dull, Vivid Deep, and Dark 
Grayish. These are divided up to the 
limits of color printability. Also pro- 
vides a density scale and tonal 
schemes which explore every color 
combination possible. 120 pages, $12.95 
(paperback), $19.95 (hardcover). 
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Desktop Mapping 

MapInfo (Troy, NY) announces the 
availability of Desktop Mapping: The 
MapInfo Way, which provides an un- 
derstanding of the potential in the 
desktop mapping area. The book pro- 
vides background information on desk- 
top mapping and other related applica- 
tions. 117 pages, available free of 
charge while supplies last. 
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Windows Newsletter 


CompuTh!nk Inc. (Redmond, WA) an- 
nounces the availability of Windows 
Watcher, a monthly newsletter which 
provides technical information on sales 
and marketing on the Windows indus- 
try. It also contains features about 
trends and developments, market re- 
search, commentaries on new prod- 
ucts. $245/one-year subscription. 
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ideographic Solutions 


VGALink 


Autodesk Animator® 
to Video 


NTSC, S-VHS input 
and output 
Chromakey 

Genlock 

Video mix 

Super VGA 

Free software that 
creates animation and 


text, Supports audio, 
runs Animator FLI files. 


Free control and utility 
software. 


¢ Free Paint Software 


List Price: $1,195 


List Price: $695 | 


21311 Hawthome Blvd, Suite 235 
Torrance, CA 90503 
Tel: (213) 316-7940 
Fax: (213) $43-2117 


All trade marks belong to their respective companies. 


See us at NCGA, booth #1205 
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Enable 

Birds-Eye View 

* Shows location 
of current zoomed 
section in whole drawing. 

* Reduces needless zooming in 
and out. 

¢ Birds-Eyes available for each 
viewport when displaying mul- 
tiple view. 

+ Birds-Eye remains on screen unt 
removed. 


DrawingManager 

* High resolution version of Auto 
Manager™ voted “AutoCAD 
Utility of the Year” by Cadence 
Magazine two years in a row. 

° Scans all files 10X faster than 
AutoCAD. 

° Previews actual drawings before 
loading AutoCAD. 

¢Wide variety of window con- 
Jigurations and sizes. 


This driver will help you get 


pile rita 


Color Control 

*Hasver to use than AutoCAD 
chroma drawing or color wheel. 

* View and select 16 or 256 colors from 
4096 or 16.7 million color palette 
without leaving drawing or 
memorizing code numbers. 

«Commands include: Modify 
Layer Color, Toggle Color, Modify 

Object Color or Modify Color 

Palette. 


Icon Interface 

* Distinctive on-screen icons make 
selecting functions easy. 

* Clicking on an Icon activates 
function. 

Design up to 30 custom Icons of 
your own, or redefine those 
already set. 


the most from your Auto. 


This is no Sunday driver. 

DrawingCard™ is a family of high 
resolution, high performance graphics 
controller cards that can make your 
AutoCAD® sedan perform like a 
Formula racer. 

Want to zoom in and out of drawings 
without stopping for regens? Drawing- 
Card gives you six zoom commands that 


are totally regen-free. And all, _— 


zoom commands are 
accessed with a single 
click of an icon. 
Wasting time finding 
your place in a drawing? 
You can get a Birds-Eye 
view of your entire drawing 
with the zoomed area 
highlighted on demand. 
And you can have 
multiple viewports each 
with its own Birds-Eye. 


Choose either 


1250 x 1024 resolution. New pir 
PS? board now avaiable. Our free DrawingCard video and 


And how many times have you opened 
and closed file after file, starting and 
restarting AutoCAD before you found the 
drawing you wanted? 

Frustrating, isnt it? That's why 
DrawingCard also includes additional 
DrawingManager utility software—free— 
that lets you preview any and all of your 
AutoCAD drawings (DWG) files 
| BEFORE you actually enter 

iw, AutoCAD. With multiple 
windows, you Gan even 
view a number of indi- 
vidual or related drawings 
simultaneously. 
And there's more: like our 
Icon Editor, Color Control and 
Palette Editor. It’s all standard 
at prices starting under $1500.* 
Of course, seeing is believing, 
so call 800-225-00657 to receive 


All DrawingCard graphic controllers run AutoCAD, VersaCAD, CADVANCE, P-CAD, DataCad, CADKEY, Microstation, 
MicroCadam, Anvil 1000 and MS/Windows. ©1990 CalComp Inc. DrawingCard is a trademark of CalComip Inc, All other 
company and product names mentioned are the property of their respective holders. *U.S. Suggested List Price 

Prices outside the U.S. may vary. TIf calling within New Hampshire or outside the continental U.S., call 800-696-3741. 
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descriptive literature. In Canada, call 
416-635-9010. Or fill out and send in the 
coupon to CalComp, P.O. Box 3250, 

Anaheim, CA 92808. Do it now. And see 
just how fast your Auto can really go. 


We 


A Lockheed Company 


LJ Please send me your 
DrawingCard video. 


Name 


Title i r “Company “Sy 


[ae 5 2 eh) ee 
( ) 


Phone ~~ End User Reseller 


| Street Se baggie, 
| 


e High performance TMS34020 and optional TMS34082 co-processor 
@ PC/AT, VME, and RISC System/6000 
e Resolutions from 640 x 480 up to 1600 x 1200 x 32 bits 
® Compatible with Univision's new Real Time True Color Frame Grabber 
® Optional VSB auxiliary bus for high speed transfer at up to 20 Mbytes/sec 
@ X-Windows support under UNIX and AIX 
e Piranha Image Processing Software (PIPS) library in "C" and Pascal 
e Full TIGA software compatibility 
617) 221-6700 
... the vision of the future 
& ® °® 
UNIVISION 


technologies, inc. Three Burlington Woods, Burlington, MA 01803 FAX (617) 221-6777 


All other products and brand names are trademarks of their respective owners. 
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8-14 National Design En- 
gineering Show and Confer- 
ence sponsored by Banner & 
Greif Ltd.; held in Chicago. 
Contact: Mr. Daniel Bel- 
mont, Banner & Greif Ltd., 
370 Lexington Avenue, New 
York, NY 10017-6589; 
203/964-0000. 


9-14 CEPS 791 conference 


and exposition sponsored by 
Cahners Exposition Group; 
held in Chicago. Contact: 
Cahners Exposition Group, 
Cahners Plaza, 999 Summer 
Street, POB 3833, Stamford, 
CT 06905-0833; 203/964- 
0000. 


14-17 The Seventh Inter- 
national Congress on CIM 
Databases sponsored by De- 
sign for Manufacture Alert 
and CAD/CIM Alert; held in 
Cambridge, MA. Contact: 
Mr. Stewart Maws, Execu- 
tive Director, 1050 Com- 
monwealth Avenue, Suite 
301, Boston, MA 02215; 
617/232-8080. 
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EVENTS 


15-18 NAB sponsored by 
National Association of 
Broadcasters; held in Las 
Vegas. Contact: National 
Association of Broadcasters, 


1771 N. Street NW, Wash- 
ington, DC 20036; Broad- 
casters, 800/342-2460; 
Working Press, 202/429- 
5350. 


22-25 NCGA ’91 spon- 
sored by National Computer 
Graphics Association; held 
in Chicago. Contact: Ms. 
Sharon Sutton, NCGA, 2722 
Merrilee Drive, Suite 200, 
Fairfax, VA 22031; 703/698- 
9600. 


6-10 A/E/C SYSTEMS 91 
sponsored by A/E/C SYS- 
TEMS Inc.; held in Wash- 


ington, DC. Contact: Ms. 
Sharon Price, A/E/C SYS- 
TEMS ’91, POB 310318, 
Newington, CT 06131-0318; 
203/666-6097 or 800/451- 
1196. 


14-16 Presentations ’91 
East sponsored by Exposi- 
tion Management Inc.; held 
in Boston. Contact: Mr. Pe- 
ter Kimpton, Exposition 
Management Inc., 1601 Tra- 
pelo Road, Waltham, MA 
02154; 617/290-0400 or 
800/262-3378. 


20-23 Comdex/Spring 
conference and exposition 
sponsored by The Interface 
Group; held in Atlanta. 
Contact: Mr. David Ka- 
miner, The Interface Group, 
300 First Avenue, Need- 
ham, MA 02194-2722; 
617/449-6600. 


3-5 The New Designer— 
Computer Graphics for De- 
sign/Spring 791 conference 
sponsored by The Center for 
Computer Graphics for De- 
sign; held in New York. 
Contact: Ms. Lisa Grey, The 
Center for Computer Graph- 
ics for Design, 45 Stephen- 
son Terrace, Briarcliff Man- 
or, NY 10510; 914/741-2850. 


28-Aug. 2 SIGGRAPH 
91 conference and exposi- 
tion sponsored by the Asso- 
ciation for Computing Ma- 
chinery’s Special Interest 
Group on Computer Graph- 
ics, in cooperation with the 
IEEE Computer Society’s 
Technical Committee on 
Computer Graphics; held in 
Las Vegas. Contact: SIG- 
GRAPH ’91 Conference 
Management, 401 N. Michi- 
gan Avenue, Chicago, IL 
60601; 312/644-6610. 
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Presentation Manager» 


CJ Yes! Please send me more information on attending NCGA ’91. 

I am involved in (please check one): () Architecture (Engineering 
CL] Graphic Design & Publishing () Manufacturing O Marketing, & ERO P OOS Tw 
Finance & Sales (J MIS/IRM () Research & Development 

CL] Please send me information on exhibiting my company’s products at NCGA ’91. 

For complete registration materials or information on exhibiting call 800-225-NCGA or 703-698-9600 
or clip this form and return to: NCGA, 2722 Merrilee Drive, Suite 200, Fairfax, VA 22031 

Abbreviate as necessary. PLEASE PRINT 


is 


FIRST NAME LAST NAME 


TITLE PHONE 


“COMPANY 


ADDRESS 


‘CITY STATE ZIP 


COUNTRY POSTAL CODE 


McCormick Place North 
Chicago, Illinois 


Sie ares eres CG: 
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highlights 


include: 


> Conference sessions in 
these user areas: 
Architecture 
Engineering 
Graphic Design & 
Publishing 
Manufacturing/ 
Operations 
Marketing, 
Finance & Sales 
MIS/IRM 
Research & 


Development 


» Hands-on training 
> 250 top exhibitors 


Computer systems 
ranging from PCs to 
workstations to 
mini-computers 

The latest windows 
interfaces 

27,000 computer 
graphics users 
Integrate Il demo 
featuring windowing & 
other graphics standards 


Send in the coupon today 

to receive complete 
registration materials. Or 
call 800-225-NCGA or 
703-698-9600. FAX number 


703-204-4521. 
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Windows and Presentation Manager are 
trademarks of Microsoft Corp. 
Macintosh is a trademark of Apple 
Computer Inc. OSF/Motif is a trademark 
of the Open Software Foundation. 


Computer generated images courtesy of: 
Computer Graphics World 
National Center for Supercomputing 
Applications 
Structural Dynamics Research Corporation 
Synthetic Video 
©Truevision Art Contest 
William Patterson College, 

Center for Computer Art and Animation 


Eurographics’91, the 12” annual 
conference of the European 
Association for Computer Graphics 


Just another 
conference? 


NO! 


The following 10 points should 
convince you, that Eurographics’91 is 
much more than just “another 
conference”! 


¢ The excellent technical 
programme 


170 submissions were evaluated 
carefully, and a total of 40 papers was 
selected by the 32 members of the 
international programme committee 
and by many additional reviewers 
from all over the world. This 
guarantees a high level technical 
programme. 


¢ The invited speakers 


Pierre Bézier, Andrew Glassner, 
Donald Greenberg, Greg Nielson and 
Robert Parslow are among the best 
known names in computer graphics. 


¢ The tutorials 


Top experts in various fields will give 
one day courses on topics of high 
interest. The educational level 
of Eurographics tutorials is 
traditionally very high. 


e The industrial 
exhibition 


In contrast to 
some other 
years, a 
large 
industrial 
exhibition 


oO 
com- 
puter graphics 


products will enrich 
conference. 


¢ All the other conference parts 


Eurographics will also include a slide, 
video & film competition and 
presentation at a gala evening, 
sessions giving State of the Art 
reports on selected topics, sessions 
describing research projects of the 
EC-programmes, a poster show, and 
the annual general assembly of the 
Eurographics Association. 


« Vienna 


Vienna, one of the most beautiful 
cities in the world and capital of 
classical music invites you to bring 
your family and friends for vacation, 
and to enjoy with you one of the most 
exciting weeks in your life! 


¢ Gateway to the East 


Vienna has been a junction to 
Eastern Europe for centuries. 

Vienna is only 60 km away 
from the former Iron Curtain, 

and today it is more than 
ever the meeting point for 
politicians, economists, 

artists and scientists 
from East and West. 

Many participants 
from Eastern 
Europe will visit the 
Eurographics 
conference for 
the first time. 


The conference will 
take place in one of the 
most important historic 
buildings of Vienna, the Hofburg, 
which is the former residence of the 
Austro-Hungarian emperors. No 
other conference centre in the world 
can beat the atmosphere of this 
architectural jewel in the heart of 
Vienna. 


¢ The year 


1991 is the 200" anniversary of 
Mozart’s death. Mozart’s music is 
dominating the cultural live in Vienna 
throughout the year. There could be 
no better time to visit Vienna. 
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¢ The social events 


Enjoy Mozart’s “Magic Flute” at the 
Vienna State Opera, visit the 

mayor in the historic city hall, 
feel what “Gemitlichkeit” is in 
a suburban Heuriger, and 
hear Andrew _ Lloyd 
Webber’s musical 
“Phantom of the Opera” 

live - then you will 
know why = 
Vienna is 


you 
still 

have 

any 

doubts 
whether 
Eurographics’91 

is worth visiting, 
come and 


experience it, and 
your doubts will be 
swept away! 


Please contact the 
conference secretariat for 
more information: 


Eurographics'91 Conference 
Secretariat 
Prof. Werner Purgathofer 
c/o Interconvention 
Austria Center Vienna 
A-1450 Vienna, Austria 


Tel.: +43 (1) 2369 2640 
Fax: +43 (1) 2369 648 
email: eg91@eigvs4.una.ac.at 
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ANNOUNCING A BREAKTHROUGH 
IN 3D ANIMATION FOR GAD. 


Autodesk 3D Studio. create your own materials. Plus, with 
It adds new life to your shadow casting and texture mapping, 
presentations. you can achieve stunning realism. 


Dynamic software for 
dynamite action. 
Using Autodesk 3D Studio not 


Granted, you’re good. But much 
of your success depends on how 
well you present yourself. More and 


more, it takes extraordinary colors. ea only sells your ideas, it sells them 

Realistic graphics. And full-blown 3D animation. sooner. And the sooner you communicate your ideas, 
Introducing Autodesk 3D Studio” Powerful, the more time and money you save. 

easy-to-use modeling and animation software that But Autodesk 3D Studio is more than a presenta- 

gives you everything you need to produce professional tion enhancer, it’s also a remarkable prototyping tool. 

quality 3D graphics for video, electronic presenta- With its built-in spline-based modeler you can apply 

tions or hard copy. And new Autodesk 3D Studio 3D animation in the critical early stages of your 


software has the power to enhance your existing 
DXF” and filmroll files. of your ideas with ease and speed. 

Just read your existing DXF files into Autodesk A prototyping tool, a presentation tool— 
3D Studio and start shooting. Then you can pro- YN  /sutodesk 3D Studio gives you everything 
duce spectacular animated visual effects from you need to create powerful, persuasive 


a built-in library of materials and finishes, or AUTODESK 3D animation. 
To contact the Authorized Multimedia Reseller nearest you, call 1-800-879-4A3D. (1-800-879-4233) 


AutoCAD” project—and realize the full potential 


Autodesk, Multimedia Division, 2320 Marinship Way, Sausalito, CA 94965 © 1990, Autodesk. 
Autodesk 3D Studio and DXF are trademarks of Autodesk. AutoCAD and the Autodesk logo are registered trademarks of Autodesk. 
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COMPUTER GRAPHICS 


Made 


in Germany 


Creating documents has been a common i 
way to communicate since mankind deve- Hf j 80 rserigt-interprater-Demonstratios 

loped letters. Nowadays, in- 
formation technology gives sup- 
port e.g. by word processors 
or desktop publishing . 

Laser printers have spreaded 
and offer high precision hard- 
copies. PostScript, a page des- 
cription language serves as a 
link between your desktop 
system and most of the prin- 
ters. Quality and speed of your 
printing output depends on the 
controlling PostScript file. But 
have you ever tried to use one from 
somewhere else on your printer? The 
debugging feature of our DaScript inter- 
preter will help you to solve this problem. 
Besides, DaScript is a full PostScript inter- 
preter running in multiple environments. 
It also serves as a testbed for new ideas in 


» Somer Paste-fditor Pastehoffer 
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Dictionary Stack 


Graphics-State 
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page description languages. 

If more than one author is involved in a 
document, the question rises on how to 
keep a unique structure? One answer is 
SGML (Standard Generalized Markup 
Language). Our SGML-oriented editor is 
the tool you need to work with. It offers an 
interactive user interface, consistency tests 


and the full SGML+functionality. 


SER 0c Op Mee SA eC CITT a AS A EN 


Typography makes your text look as you 
want it to do. Unfortunately, you may use 
a font on one machine that another hasn't 
installed. Tired to reformat your text every 
time you change the printer? Join our 


The House of Computer Graphics in Darmstadt/ FRG 


GRIS (Interactive Graphics System Group) 
GRIS is a division of the University of 
Darmstadt. GRIS is involved in student 
education and university qualification of 
scientists, basic research in Computer 
Graphics with an emphasis on mathema- 
tical processing, algorithms, system ar- 
chitecture, interfaces and technical com- 
ponents. 


Computergraphic 
designed by Monique van Klev 


Prof. Dr. J. L.. Encarnacao 


FhG-AGD (Fraunhofer Society -Research 
Division for Computer Graphics) 

The Fraunhofter-Gesellschaft is a non-profit 
society dedicated to applied research 
and development. The AGD is involved in 
almost every field of Computer Graphics, 
e.g. product and process development 
for manufacturing and applications of 
technology, realizations of prototypes and 
installation of pilot systems. 


Stack Event 


Common Font Ressource committee! We 
are involved in R&D-projects regarding 
every step of document processing. If you 
are dealing with documents, feel free to 
contact our institute. 


ZGDV (Computer Graphics Centre) 
The ZGDV organizes training and educa- 
tion, demonstration events, courses, user 
seminars and workshops as a cooperati- 
ve partnership between the research 
community and industry. In cooperation 
with its members, the ZGDV carries out 
technology transfer while implementing 
research projects. 


Your key to Computer Graphics contacts in Germany and Europe 
Address yourself to quality and write or call your needs to 
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Haus der Graphischen Datenverarbeitung WilhelminenstraBe 7, D-6100 Darmstadt, FRG ph: +49-6151-1000130 
US-Representative: Peter R. Bono Associates, Inc., P.O. Box 648, Gales Ferry, Conneticut 06335 ph. 203-464-9350 


V-LAN- 


THE GRAPHICS & ANIMATION CHOICE 


The industry standard for 
frame accurate transport 
control with today’s 
MACs, PCs and workstations. 


@ Interfaces with any computer 
having an RS-232 port. 

@ Supports all major VTRs. 

® Compatible with all major 
graphics/animation software. 

® Completely external to computer; 
does not occupy a card slot. 

® Controls 31 different devices. 

@ Single co-ax cable connection. 


Wideomedia” 


merging computer and video technologies 


211 Weddell Drive, Sunnyvale, CA 94089 
TEL: 408.745.1700 FAX: 408.745.6721 
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ATTENTION INTERGRAPH 
USERS! 


Are you running out of disk 
space on your workstation or 
server? Do you need a large 
Capacity cartridge tape drive to 
help simplify your ever increas- 
ing backup requirements? 
EXSTOR has a complete line of 
disk drive and tape backup sys- 
tems for Intergraph worksta- 
tions and servers. 

* User Installable 

*1 Year Warranty 

* Free Technical Support 


EXSTOR, Inc. 
11200 West Plank Court, 
Suite 129 
Milwaukee, WI 53226 
(414) 778-7110 
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CEG 


Continuous Edge Graphics® 


You've been reading about it everywhere and 
it is now available! It is possible to achieve a 
virtual 2048 x 2048 display with 744,000 
available colors on a standard VGA monitor. 
Drivers are currently available for AutoCAD, 
Lotus 1-2-3 v. 2.x, and Windows 3.0. 


SpeedSTAR VGA with CEG® $449 
Tseng ET4000 w/ 1MB DRAM and 
Display List Processor. FAST!! 


MONITORS 


TAXAN and IDEK 14"-21" Best Prices 


RETCO Sales Co. 


PO Box 2770 + Santa Rosa, CA +» 95405 


*+ 


ORDER 800-776-0921 


FAX 707-579-3551 TEL 707-579-2230 
MasterCard + VISA + COD 


® Trademarks of Edsun Laboratories, Inc. 
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COMPUTER GRAPHICS WORLD APRIL 1991 


Featuring 
products, 


employment opportunities 
services, sysiems 
& software. 
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SOLID MODELING AND 
FEM/FEA FOR VGA-BASED 386/486 
PCs 


There is now a VGA version of our widely used 
ConceptStation® MCAE software. For $3900, you 
can have ConceptSolids, a workstation-based Solid 
Modeler, on your 386/486 PC. Or, for a limited time, 
purchase a Special Combination Package. 
Special $9900 PC package includes: 
«Interactive solid modeler 
* Parametric modification 
* Automatic FEM mesh generator 
* Material property management 
* Mass and section properties 
* Equation solver 
* Design mark-up 
* Links to CAD (IGES) 
Available separately: 
*FEA & mechanisms analysis, DXF, rapid prototype 
link 
* Workstation versions start at $6000 
For details, call 1-800-642-7437 ext. 0, 
or send magazine bingo card. 


TECHNOLOGY 
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ART 


MACHINES 
800-842-6417 


YOUR SOURCE FOR 
PROFESSIONAL PC/MACINTOSH 
PRODUCTS AND SYSTEMS 


Authorized Dealer/VAR for Adobe, Agfa-Matrix, Aldus, 
Apple, AT&T-GSL*, Autodesk Multimedia, Byte by Byte, 
CAI, Diaquest, Digital Arts, Howtek, Kurta, Linker Sys- 
tems, Lyon Lamb, Mainframe, Management Graphics, 
Mitsubishi, Oxberry, Pixar, Quark, Radius, Ron Scott, 
Seiko, SuperMac, Time Arts, Tektronix, Truevision’, 
Videotex, Vision Base, Visual Business Systems, 
Wacom, Zenographics, and many other key products. 


594 Broadway, Suite 502 NYC, NY 10012 
Fax: 212-431-4646 
(* AT&T-GSL, Truevision within 150 miles NYC only) 
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Affordable, 


Large Format 
Plotters 


Now, you don't need abig Call us today for a free 
budget to get qualityand sample plot and info about 
performance from your our money back guarantee. 
plotter. That's why 40491 Encyclopedia 
Zericon's large format Circle, Fremont, CA 94536. 
plotters are becoming In CA (415) 490-8380 
so popular. FAX: (415) 490-3906 

Our D size starts at No Risk 
$1695 and our A-E model Mon eyB 


is only $2995 direct 
Guarantee 


from Zericon. 


$1695. - $2995, 
Factory Direct Pricing 
(800) 727-8380 


Get your hands on some great objects. 
Call Viewpoint, the 3-D Object Company. 


ph.713-550-3388 ph 801-225-1905 
fax 713-550-3305 fax 801-225-2084 


1-800-748-4170 
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Graphic Desyguers and Artists 


Does your computer art lose vibrance 
and detail when printed? FSI can 
eliminate this problem forever! 


PreHue 


PreHue makes color predictable. 
It is THE program for artists and 
designers who want their color work 
reproduced faithfully. 


TARGA ATVISTA 


For More Information 
CALL: 404-324-6308 
FAX: 404-324-6495 


FSI Specializes in High Quality Separations! 


» re ~~ FE 2 n> 


TO’ 14th Se er nbus, GA 31901 404/324-6308 
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How to get the lead 
out of your pencil. 


ACECAD DIGITIZER 


Supports operation of included 
cursor/puck and stylus pen. 
Easy-to-use, on-tablet point and select template. 
Extremely high resolution; exceptional 
+/-0.01” accuracy. 

Versatile 12” x 12” active drawing surface. 
Optional set-up memory stores 5 separate user 
configurations (D-9000+ and D-8000 


18”x 12” only). ¢ 9 y 9 LIMITED 
- OFFER 


MODEL D-9000 


1-800-726-4ACE 


8 Harris Ct., Bldg. E 
Suite E-6, Monterey, 
CA 93940 


agai A ei 
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Compose Yourself 


Create a visual symphony with our unique com- 
positing tools. Using HiRes QFX™, the amazing 
new high resolution image processing, editing and 
special effects program for the Truevision Targa® 
and ATVista™ graphics adapters, you can: 


* Scale, rotate and composite with variable trans- 
parency — with no jaggy edges 

¢ Paint, retouch, clone and mask with our new 
brushes and SuperTile™ virtual paint buffer 

¢ Sharpen, blur, or create painterly effects 

* Change color, contrast, brightness, saturation 
and hue on images up to 8K by 8K 

* Be selective with our nifty lasso...plus lots more! 


Call today for the name of your nearest dealer! 


See us at NCGA, Truevision Booth #1001 
Monday and Tuesday, April 22 and 23 


Ron Scott, Inc. 41000 Jackson Blvd 
Houston, TX 77006 (713) 529-5868 
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For Sale: 


Aesthedes Design 
System. Almost brand 
new! Extremely user- 

friendly, combines great 
design flexibility with 
capability to convert high- 
resolution images directly 
into Hell/Scitex/Crosfield 
format for high quality 
printing. Imports Mac/PC 
graphics directly! Acquire 
this powerful computer 
design equipment at a 
fraction of its original cost! 


Call Vince Sgro at 


(201) 367-1600. 
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Norman Breslow’s Painting Effects makes ordinary 
photographs look extraordinary. 
Imortant New Product Announcement 
CS permits you to use TARGA-16 files up to 24K 
resolution (24,576 pixels per row) with virtually a//the 
Capabilities of a// TARGA-16 programs, including 
TIPS, Lumena, Sable, QFX, Norman Breslow’s 
Painting Effects and Photo Utilities, ColorRix, public 
domain programs, etc. CS represents a new way to 
approach high resolution TARGA-16 imagery. 

Modestly priced at only $295. 
Norman Breslow’s Digital Photography 
12021 Wilshire Blvd., Suite 290 
Los Angeles, CA 90025 
213-478-6056 
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IMAGE 
COMPRESSION 


PARALLEL JPEG 
UNPARALLELED PERFORMANCE 


OPTIPAC - Fiexible Compression Solution 


* Color, Gray Scale and Binary Images 

¢ Lossless and 10 Controlled Quality (CQ) Modes 

* Varying CQ Compression Ratios in Excess of 100:1 
¢ Lossless Ratios Up to 3:1 or More 

¢ Extendible I/O Capability for Any I/O Device 

* Fully Programmable Compression Engine 

¢ A Single Software Interface 


Configurations: + Upto Five (5) DSPs 
* Software Only Version 


Standards: ° JPEG (Proposed Standard) 
¢ CCITT Group III & IV 


Speeds: 


Compress 512 x 400 Full Color 
Images in Less Than One (1) Second 


* Increased Communication Rates 
¢ Increased Disk Storage Capacity 


OPTIVISION, INC. 
(800) 562-8934 (916) 756-1309 FAX 
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Advantages: 


THE TURN KEY III 
(500 lines RGB) 
The NEW camera made to be 
used with the Targa+16® and 
other leading capture boards. 
Note: 


We take trade-ins on the 
older TK870U 


TK1070U w Autofocus/Macro 
Lens, Power Supply and System 
Interface Cord. 


$1780 


Closed Cireuit Products 
(800) 999-3130 / OEM Pricing 
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AUTOCAD® 


VIDEO LEARNING 
SYSTEM 


An integrated series of 5 VHS video 
tapes. Equivalent to a 5-day consultant- 
style training course. Ideal for new us- 
ers, but in-depth enough for those more 
experienced. 


¢ Combines lecture with on-screen 
demonstration 


¢ Clear, concise, consistent 
instruction 


¢ One time course fee 
¢ Learn at your pace 
¢ Great supplement to live training 


ee COURSE A - 2D 


ORDER TOLL FREE 
1-800-836-1160 


VISA (716) 436-1492 MC 


= A.L.S., Inc. = 


P.O. Box 26677 
Rochester, NY 14626 
AutoCAD is a registered TM of AutoDesk. 
A.L.S., Inc. is not affiliated with AutoDesk. 
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Form, Fil, and Functionality 


The need for computer-aided 
ergonomics analysis software 


By Evan Marc Hirsch 


today’s competitive climate, 

product manufacturers have 
been able to use such emerging 
technologies as computer-integrat- 
ed manufacturing to help reduce 
defect rates and get their products 
to market quicker. But many prod- 
uct designers, while benefiting 
from computer automation in some 
aspects of the design process, must 
still test the ergonomics of a prod- 
uct using reference books or 
through field trials with proto- 
types and potential users. 

The quality of a product has just 
as much to do with its ergonomic 
value—the way it fits into differ- 
ent users’ hands, for example—as 
it does with its aesthetic and func- 
tional value. In fact, while consum- 
ers may not know why one product 
feels better than another, if it feels 
right, they’re more likely to buy it. 

While many product manufac- 
turers regard ergonomics as little 
more than hype, companies that do 
offer user-friendly products are re- 
alizing the benefits of doing so. For 
instance, electric razors that do not 
slip out of wet, soapy hands and 
camcorders that help the user keep 
the picture level are good exam- 
ples of ergonomically designed 
products that work for the manu- 
facturer and the consumer. Con- 
versely, milk cartons that rip 
when you try to open them and 
child-resistant bottle caps that pre- 


; n an effort to remain healthy in 


Evan Marc Hirsch is an industrial designer 
based in Emerson, New Jersey, who also spe- 
cializes in computer-aided 3D modeling. 
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vent the elderly from taking their 
medicine are examples of how poor 
ergonomics hinder the user and, 
thus, adversely affect the per- 
ceived quality of a product. 

Currently, to test the ergonomic 
value of their products, most de- 
signers refer to source books that 
contain data that is typically stat- 
ic; thus, they can view this data 
only as a starting point when con- 
sidering how a product will inter- 
act with its users. 


Current Software Limited 

Although some of this data is 
now available in software that en- 
ables designers to deal with some 
of the ergonomic issues they en- 
counter, these programs are sim- 
ply a first step; some of them are 
no more than anthropometric 
source books on disk (in effect, the 
CAD equivalent of a spell checker 
in a word processing program). 
Others address only the area of op- 
erator control of the machine, simi- 
lar to a grammar checker. If de- 
signers are to ensure that their de- 
signs are user-friendly for all po- 
tential users, they need a more dy- 
namic simulation tool that will let 
them check designs with respect to 
several human factors. 

Such a tool must allow designers 
to select—from a detailed, prede- 
fined database—who the potential 
user of the product will be (for in- 
stance, a petite woman, over the 
age of 70, with arthritis), and the 
environmental conditions (day/ 
night, cold/hot, wet/dry) under 
which it may be operated. 

A designer can approach ergo- 
nomics through many different 


methods. One way is to look at the 
product from four points of view: 
task (what the product is designed 
to do); operator (who will be using 
the product); machine (the product 
itself); and environment (where 
the product will be used). 

For instance, take the design of 
a TV remote control device. Ideal- 
ly, the designer may create a mod- 
el of the device using a 3D CAD 
program and assign such attri- 
butes as object weight and physical 
resistance to its components. The 
device would then be run through 
a computer-aided ergonomics anal- 
ysis (CAEA) program set for a user 
with limitations, such as the petite 
woman mentioned previously. At 
this point, the designer may dis- 
cover that, while the weight and 
size of the device don’t pose prob- 
lems, the control buttons are too 
close together and are difficult to 
manipulate with arthritic fingers. 
The designer can then refine a de- 
sign before building a prototype. 
Theoretically, since he or she 
saved so much time in this part of 
the process, more time exists to de- 
velop a higher-quality product. 

A few cautions: The information 
such a program could contain is 
somewhat subjective, so the pro- 
gram should be used that way 
(having such information doesn’t 
qualify designers to overlook final 
tests with actual products to con- 
firm findings). But even in the 
hands of unqualified users, a 
CAEA program should help gradu- 
ates of the “Egocentric School of 
Product Design,” who unfortunate- 
ly go by the credo: “If it fits me, 
then it will fit everyone.” CGW 
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Accuvue:’ 
e Fastest, 
Sharpest, 
Brightest 
Auto-Scanning Layer WALL Ortho = 3837- 
Monitors Ever. 


No auto-scanning monitor 
offers more important features 
than the Hitachi Accuvue. 


¢ The fastest synchronization 
changes from VGA up to 
1280 x 1024 

¢ Crisp images with greater 
sharpness in corners 

¢ Higher brightness than 
comparable models 

¢ Fewer components for 
more reliability 


For a better look, ca 

itachi America, Ltd., Office 
Automation Systems Division, 
East Coast (201) 573-0774, 

est Coast (415) 785-9770. 


X-29 Jet designed by Jamie Clay of Autodesk, Inc. — | 3 porag, recuemimawnan reds pic iseces  avumis 
Architecture from AutoCAD file of Eaton Centre =|. : os io ae = Escoomesonaas | Suienreg a seins oo” Se 
provided by Waisman Dewar Grout Carter, Inc. . 
Graphics boards provided by Number Nine 
Computer Corporation. All rights reserved. 
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Our Standards 
Set Standards. 


Actual photograph of monitor image. 


10} eq ITAGC pt [° Accuvue is a registered trademark of Hitachi America, Ltd. 
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If only the PC was as good 
as the MAC for color DTP... 
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With IMPRESSION, itis!) __ 


Now the PC can be your first choice for high-performance color desktop publishing 


Introducing IMPRESSION, the advanced 1152 x 882 two-page true Windows 3.0 compatibility also buys you into one of the fastest- 
color graphics display for PC/ATs running Windows 3.0. growing software application bases in the industry. You can choose 
from your favorite page layout or graphic arts software package and 
Now, true-color DTP is no longer limited to expensive proprietary be assured of a seamless match with the rest of your system. 
systems such as the Macintosh. IMPRESSION provides access to a 
lower cost platform, without compromising your choice of software You can select from a large number of low cost monochrome and 
applications, peripherals, and most importantly, your productivity. color printers and scanners, all of which provide plug-and-play 
compatibility. ; 
IMPRESSION’s 24-bit display allows you to work with true color or 
gray scale images in most popular file formats. The high- Only IMPRESSION offers the right combination of extra-high 
performance graphics processor on the board, coupled with resolution, performance, and true-color, making it the preferred 
acceleration hardware results in a smooth response previously choice of the DTP professional. 


unavailable from true-color controllers. 


Call 1-800-361-4903 


See ; ; ie See us at booth #301 
IMPRESSION’s Windows 3.0 driver is optimized to get the fastest or 514-685-2630 xan 

drawing speed possible from the hardware, resulting in less waiting 

and more creating. Once you leave the Mac, you won't want to go back! 


Matrox, Arts & Letters, PageMaker, MS-Windows, Macintosh, PC AT, Micrografx 
Designer, CorelDRAW, Ventura Publisher, ImagePrep are registered trademarks of 
Matrox Electronic Systems, Ltd., Computer Support Corporation, Aldus Corporation, 
Microsoft Corporation, Apple Computer Incorporated, IBM Corp., Micrografx Inc, 


Corel Systems Corporation, Ventura Software, Inc., Computer Presentations, Inc., 


respectively. PRODUCTIVITY - PERFORMANCE : - - VISIBLE SOLUTIONS 
CIRCLE 77 FOR END USER INFORMATION CIRCLE 78 FOR OEM INFORMATION 


